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(54) A positive type photosensitive image-forming material for an infrared laser and a positive 
type photosensitive composition for an Infrared laser 



(57) A positive image-forming material for use with 
infrared laser comprises: a substrate: a layer (A) con- 
taining not less than 50% by weight of a copolymer 
which contains, as a copdymerization component, not 
less than 10% by mol of at least one of the following 
monomers (a-1) to (a-3). wherein (a-1) is a monomer 
having in the molecule a sutfbnamkie group wherein at 
least one hydrogen atom is linked to a nitrogen atom, (a- 
2) is a monomer having in the molecule an active Imino 
group represented by the following general formula ( I ): 



R^-S02-R2 



(111) 



wherein R^ and R^ may be the same or different and R^ 
and R^epresent a substituted or non-substituted alkyl. 
alkenyl or aryl group. The photosensitive image-forming 
material and positive photosensitive composition have 
excellent stability of sensitivity with regard to concentra- 
tion of a developing solution, i.e. have excellent devel- 
opment latitude. 
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and (a-S) is a rrranomer selected from acrylamide, 
methacrylamide, acrylate, methacrylate and hydroxy- 
styrene. which respective have a phenolic hydroxyl 
group: and a layer (B) containing not less than 50% by 
weight of an aqueous alkali solution-soluble resin hav- 
ing a phenolic hydroxyl group. The layer (A) and the 
layer (B) are laminated on the substrate in that order. At 
least the layer (B) contains a compound which gener- 
ates heat upon absorbing light. An image fomiing mate- 
rial comprises following compound (II) or (III): 



R^-S02-S02-R2 



(11) 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 



10 



100011 The present invention relates to a photosensitive image-forming material and a photosensittve composition, 
which can be used as an offset printing master. More particularly, the present invention relates to a positive type pho- 
tosensitive image-forming material for use with an infrared laser and a positive type photosensitive compositton for use 
with an infrared laser, which are suitable for the so-called direct plate making and which are capable of directly making 
a printing plate using an infrared laser based on digital signals outputted from a computer or the hke. 
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Description of the Related Art 

IS 100021 Recently, the systems of direct plate making from digital data of computers have been attracted public atten- 
t»n and the various techniques have been developed. As the systems of direct plate maWng from digital data of com- 
puters. (1) a system using an electrophotography. (2) a system using photopolymerization wherein an Ar laser eqposure 
and an after-heating is carried. (3) a system fonned by laminating a silver saK layer on a photosensitive resin. (4) a sys- 
tem of a silver master type. (5) a system fbrnied by breaking a silicone rubber l^er by the discharge breakage or laser 

20 beam, and the like, have been known. , _ a- 

[0003] However, in a (1) system using an electrophotograpNc method, image forming processes such as eleclrrtica- 
tion. exposure, development and the like are complicated and. therefore, apparatus becomes complicated and large. In 
the method (2). since a post-heating step is required and the highly sensitive prinfing plate is utaized. it becomes diffioilt 
to handle the plate in an illuminated room. In the systems (3) and (4). those methods have a dIsadvanUge such as the 

25 conwlicated processes and a high-cost since a Silver salt is used ttiorein. . 

100041 The method utilizing a system (5) is a method which have a high level of performance comparatively, but have 
a problem of the removal of a remaining silicone residue on the print plate. 

100051 On the other hand, a laser technology has advanced remarkably in recent years and. particularly. "9h output 
and small-sized solid-state lasers and semiconductor lasers, vrtiich have a light emission range from the nrar tfra-red 
f eff on to the Infrared region, are easily available, and they are very useful as light sources for an exposure when direct 
plate making is performed through use of digital data. 

100061 As a convenlionally known positive planographic printing plate material for an infrared laser which is used for 
direct plate making conventionally known, an aqueous alkali solution-soluble resin having a phenolichydroxyl group, 
such as a novolak resin, etc. is used For example. Japanese Patent Application Uid-Open (JP-A) No. 7-285275 sug- 
gests image-forming materials in which a compound, which generates heal upon absorbing light to generate heat, and 
various onium salts and quinonediazide compounds were adding to the aqueous alkali sdution-solublerwin hawing a 
phenolic hydroxyl groi^. such as a novolak resin, etc. These image-forming materials form an image like that the por- 
tion of a image area cani remove since the onium salt and quinonediazide compound acts as a dissolution irthibrtor of 
the aqueous alkaH solution-soluble resin, and the portion of a non-imaged area can remove since the dissolution inhib- 
40 itorisdecoitnosed by heat and it dont exert a dissolution Inhibition capability. 

[00071 However, there was a dsadvantage such that the place for treatment is limited under a yellow lamp in such an 
imaoe-fbrmmg material, because the onium salts and quinonediazide compounds have a light ^rpfon range in the 
visUe radiation range(350 to 500 nm). Further, the developing property in case of using a solution having kjw develop- 
ing cap*irity. that is. the developing property in the under conditions is insufficient, for example, a decomposition rate 
of the heat deconposaWe material become lower when exposure is performed by using lowfjower laser. 
[00081 Furthemiore. there was a problem that the onium salts and quinonediazide compounds doni have always 
good oon^atibility with the aqueous alkali solution-soluble resin and compound which generate heat upon absotbing 
light, therefore. H Is difficull to prepare a homogeneous coating solution and to obtain a homogeneous and stable 
image-forming material. ■ 
[0009] Japanese Patent Application Publication (JP-B) Na 46-27919 discloses an embodimem of forming an image 
by using a novolak resin without using a photosensitive compound, but there were problems that the novolak resin itself 
has poor solvent resistance and, therefore, the plate wear resistance Is lowered by use of a cleaner and pnnting can 
not be performed by using UV ink. 

55 SMUMMARY OF THE INVENTION 

[0010] Accordingly, an object of the present invention is to improve the poor image-forming property of a recording 
layer using an aqueous alkali solution-soluble polymer compound, and to provide a positive photosensitive image-lbrm- 
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ing material for an infrared laser and a photosensitive composition for an Infrared laser which are used for the soolled 
direct plate making which is capable of directly making a printing plate using an infrared laser based on digital signals 
outputted from a computer or the Cke. They have characteristics as follows. The positive photosensitive image-forming 
materia) and a photosensitive conposition are free from the limitations of the place to be handle, and they can be used 
5 In the conventional processing devices and the conventional printing devices, and they have an excdient plate wear 
resistance, and they have a stable sensitivity to the concentration of a developing solution, that «s a good development 
latitude. 

[001 11 The present inventors have studied intensively. As a result they have found that it is possible to obtain a pho- 
tosensitive image-forming material having an aqueous alkali-soluble polymer compound by the forming specific lay^ 

TO construction in which the image-forming material can be used under a white lamp, and has a remarkably improv^ 
development latitude. Thus, the photosensitive image-forming material for use with an infrared laser of the present 
invention has been accomplished. . ^ - . ^ a*v. 

[0012] Furthemwre. the present inventors have intensively studied about compounds which have an interaction with 
an alkafi-soluWe polymer compound. As a resuH. they have found that development latitude is remarkably broaden by 

15 adding a compound of the Ibltowing specific structure. Thus, the positive photosensitive composition for an infrared 
laser of the present invention has been accomplished. 

[001 3] A first object of the present invention is to provide a positive type photosensitive image-forming matenal for use 
with an infrared laser which conprise a substrate, a layer (A) and a layer (B) wherein 

20 the layer (A) contains not less than 50% by weight of a copolymer which contains, as a copolymerization compo- 
nent, not less than 10% by mol of at least one of the following monomers (a-1) to (a-3): 

(a-1) a monomer having in the molecule a sulfonamide group wherein at least one hydrogen atom is linked to 

a nitrogen atom. ^ ^„ . ii^ i m 

25 (a-2) a monomer having in the molecule an active imino group represented by the following general formula (i): 

0 
B 

30 -C-N-S- (I) 

D I B 
OHO 

^a^) a monomer selected from acrylamide. methacrylamide. acrylate. methaaylate and hydroxystyrene. 
which respectively have a phenolic hydroxyl group; and 

the layer (B) contains not less than 50% by weight of an aqueous alkali solution-soluble resin having a phenolic 
40 hydroxyl group, 

an the layer (A) and the layer (B) are laminated on said substrate in that order wherein at least said layer (B) con- 
tains at least one compound which generates heat upon absorbing light 

[0014] A second object of the present invention is to provide a positive type photosensitive composition for use with 
45 an infrared laser which comprise at least one alkali-soluWe resin, a compound generating heat upon absorbing light and 
at least one of conpound (I) and conpound (10 represented by the following formula: 

Ri-SOg-SOrR^ 

wherein and may be the same or different, and R^ and R^ each represents a siAstituted or non-substituted alkyl. 
alkenyl or aryt group. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

[001 5] Fig. 1 is a schematk: diagram showing one embodiment of a continuous coating/drying device used in the pro- 
duction of the image-forming material of the present inventton. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



(00161 The photosensitive image-fonrtng material for an infrared laser as the first object of flie present Indention will 
be described in detail below. . 
[00171 The photosensitive image-fornting material fbr an infrared laser in the present invention have a photosensitive 
layer which have a double-layer sinjcture. Therefore, the photosensitive image-lbmiing material can have an interme- 
diate layer thereof, on the side dose to a substrate, which is snjerior in the plate wear resistance and solvent resistance 
because the intermediate layer is containing not less than 50% by weight of a copolymer which contains, as acoPW- 
merization conponent. not less than 10% by mol of at least one of (a-1) to (a-3): (a-1) a monomer having m a mdeaae 
a sulfonamide yoifj wherein at least one hydrogen atom is linked to a nitrogen atom (heranatter. appropnately, 
referred to as a monomer having a sulfonamide group), (a-2) a monomer having in a molecUe an acBve imino group 
represented by the general formula (1) (hereinafter, appropriately, refened to as a monomer having imino gronj) and 
(a-3) a monomer selected from acrylamide. methacrylamide. acrylate. methacrylate and hydrmcystyrene. wWch respec- 
tively have a phenolic hydroxyl group (hereinafter, appropriately, referred to as a monomer having a phenoic hydroxyl 

group). . , . 

100181 Further, a layer containing not less than 50% by weight of an aqueous alkaTi solution-soliWe resin hawng a 
phenolic hydroxyl group and containing at least a compound which generates heat upon absorbing light is formed on 
the above intermediate layer. The use of the above aqueous alkali solution-soluble resin, wrtiich may be represerrted 
a novolak resin can reafize the broad development latitude because the resin has a strong interaction with a compound 
which generates heat upon absoibing light, a high sensitivity by exposure in an image-forming, and a high development 
inhibition effect in the unexposed areas. 

[00191 There is a fear In the vidnHy of the substrate such that a devetopment is not eflicienfly performed because the 
heat generated by a conpound which generates heat upon absorbing fight is dispersed to the substrate having high 
thermal conductivity, before the temperature of the exposed areas of a phrtosensitivity l^er increases to »he heal 
region enough to cause the reaction. In the image-forming material of the present invention, the sensitwi^r andihe 
development latitude are inproved remarkably because the layer(A). corresponding the intennediate layer descrt>ed 
above exists between the layer (B) and the substrate, so a heat generated by the compound whidi generates heat 
upon absoibing light in layer (B) is not dispersed to the substrate, and the heat can be effidently used for development 
[00201 In the present invention, the use of the photosensitive layer having a double-layer structure and the 'nteraction 
between an aqueous alkali solution-solid)le resin and a compound whidi generates heat upon absorbing "'9ht in ttie 
layer (B) make it possible to fbnn a excellent image. Consequently, compounds, such as onium salts, quinonedadide 
compounds or the like having fight absoibing region (350-500 nm) within a visWe region, are not requred. Therefore, 
the photosensitive image-forming material in the present invention can be used under a white lamp, and fhereis no dis- 
advantage such that the place to handle is limited under a yellow lamp. Since image fdrmalion can be PfW^ed wrth- 
out the thermal desconposition reaction using sudi as onium salts, quinonediadde conpounds orthe like, the heat is 
effidently used for image formation, and the development latitude is remarkably improved. 

[00211 In the present invention, the aqueous alkali solution-soluble polymer compound used for forming the layer (A) 
contains not less than 50% by weight of a copolymer (hereinafter refer to a -specific copolymerl containing, as a oopo- 
lymerization component not less than 10% by mol of at least one of (a-1) to (a-3). (a-1) a monomer having a sulfona- 
mide group, (a-2) a monomer having an adive imino group and (a-3) a monomer having a phenolic hydroxyl group. 

(a-1) The monomer having a sulfonamide group may indude a monomer of a lowMnolecular weight compound hav- 
ing in a molecular one or more a suHonamide group, wherein at least one of hydrogen atom bound to a nitrogen 
atom, and one or more polymerizable unsaturated bound. 

Among them, a low-molecular weight compound having an acryloyi grom an allyl group or vinyloxy group ana 
a substituted or mono-substituted aminosulfonyl group or a substituted iminosulfonyl group is Pre'eraWa 

Exanples of these conpounds indude compounds represented by the fbOowing general fomuila (IV) to (Vlll). 



CH2=C 



\ 



(IV) 



C0-X»-R2-S0 aNH-R 



-pa 
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CH2=C^ 

CO-X2-R6-NH-S02-R6 (V) 



CH2=C 



^«-S02NH2 (VI) 



Kio-o-Yi-R"-S02NH-R« (VD) 



^13 

CH2=C 



^i4-o-Y2-Ri6-NHS02-Ri6 (VDI) 



Wherein and represents respectively .O- or .NR^ and represents respectively a hydrogen atom 
or -CH3. r2 r5, rs, R^2 and R^^ represent respectively an alkylene groip. a cycloalkylene group, an arylene groi^ 
or an aralkylene groip having 1 to 12 carbon atoms, which may have a substituent respectively. R . R and R 
represents a hydrogen atom, an alkyl group, acydoalkyl group, an aryl group or an aralkyi group each having 1 to 
12 carbon atoms, which may have respectively a substituent. R^ and R^^ represents an alkyl yct^). a cycloalkyi 
group, an aryl group or an aralkyi group having 1 to 12 carbon atoms, which may have a substituent respectively 
r8. Rio and R^* represents a hydrogen atom or -CH3. R^^ and R^^ represents an alkylene group, a cydoalkylene 
group, an arylene youp or an aralkylene group having 1 to 12 carbon atoms, which may have a single bond or a 
substituent respectively. and represents respectively a single bond or -CO-. 

Spedfically. m-aminosUlfony*)henyl methacrylate, N-{p-aminosul!bny(phenyl)methacrylamide. N-(p-aminosul- 
tbnylphenyl) acrylamide or the like can be suitably used for (a-1 ). 

(a-2) The monomer having an active imino group may include a monomer formed of a low-molecular weight com- 
pound having in the molecule one or more active imino group represented by the aforementioned general formula 
(I) and one or more polymerizable unsaturated bound. 

Spedfkally. concrete exanples of these compounds include N-(p-toluenesulfonyl)methacrylamide. N-(p-tolue- 
nesulfbnyOacrylamkJe or the like, and can be suitably used. 

(a^) The monomer having a phenolic hydroxyl groi^ may include a monomer of acrylamide. methacrylamide. acr- 
so ylate. methacrylate or hydroxystyrene. which respectively have at least one phenolic hydroxyl groip. 

Specifically, conaete exanples of these compounds include N-{4-hydroxyphenyl)acrylamide. N-(4-hydroxy- 
phenyOmethacrylamide. o-hydroxyphenyl acrylate. nvhydroxyphenyl acrylate. p-hydroxyphenyl aaylate, o-hydrox- 
yphenyl methacrylate. m-hydroxyphenyl methacrylate. p-hydroxyphenyl methacrylate, o-hydroxystyrene. m- 
hydroxystyrene, p-hydroxystyrene or the like, and can be suitably used. 

55 

[0022] It is necessary that the aqueous alkali solution-soluble copolymer contains not less than 10% by mol of at least 
one of the above (a-1) to (a-3). as a copdymerization component, wherein said copolymer is the phctosensilive image- 
forming material of the present invention and used for forming the layer (A) adjacent to the substrate, and those which 
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contains not less than 20% by mol is more preferable. When the copolymerizatlon component is less than 10%. the sen- 
sitivity is reduced because the solubility of the aqueous aO<afi solution-soluble copolymer to an alkafi developing solution 
is remaining kw even after exposure. Therefore, the effect of improving the plate wear resistance and sensitivity as an 
advantage in case of using this copolymerization component becomes insufficient. 

[0023] This copolymer may include copolymerization components other than (a-1) to (a-3) monomer having a phe- 
nolic hydroxy! group listed above. 

100241 As another copolymerization components, for example, nwnomers specified the foflowing (1) to (12) can be 
used; 

(1) acrylates or metaaylates having an aliphatic hydroxyl group such as 2-hydroxyelhy! acrylate. 2.hydroxyethyl 
metacrylateorthelike. ^ * u ^ 

(2) alkyi acrytate such as methyl acrylate. ethyl acrylate. propyl acrylate. butyl acrylate. amyl acrylate. hexyl acr- 
ylate. oclyl acrylate. benzyl acrylate. 2-chloroethyl acrylate. glyddyl acrylate. N^imethylaminoethyl aaylate or the 
like 

(3) alkyl methacrylate such as methyl methaaylate, ethyl methacrylate. propyl methacrylate, butyl methaaylate. 
amyl methacrylate. hexyl methacrylate. cyclohexyl methacrylate. benzyl methacrylate. 2-chloroethyl methacrylate. 
glycidyl methacrylate. N-d*imethylaminoethyl methacrylate or the like. 

(4) acrylamide or methacrylamide such as acrylamide. methacrylamide. N-methylolacrylamide. N-ethylaaylamide. 
N-hexylmethaaylamide. N-cyclohexylacrylamide. N-hydroxyethylacrylamide. N-phenylacrylamide. N-nitropheny- 

20 lacrylamide. N-ethyl-N-phenylaaylamide or the like. 

(5) vinyl ethere such as ethyl vinyl ether. 2-chlcroethyl vinyl ether, hydroxyethyl vinyl ether, propyl vinyl ether, butyl 
vinyl ether, octyl vinyl ether, phenyl vinyl ether or the like. 

(6) vinyl esters such as vinyl acetate, vinyl chotoro acetate, vinyl butylate. vinyl benzoate or the like. 

(7) styrenes such as styrene. a-methylstyrene. methylstyrene, chloromethylstyrene or the like. 

(8) vinyl ketones such as methyl vinyl ketone, ethyl vinyl ketone, propyl vinyl ketone, phenyl vinyl ketone or the like. 

(9) olefins such as ethylene, propylene, isobutylene. butadiene, isoprene or the like. 

(10) N-vinyl pyrrolidone, N-vinyl carbazole. 4-vinyl pyridine. acrylonitrPe. methacrytonitrile or the like. 

(11) unsaturated imide such as maleimide. N-acryloylacrylamide. N-acetylm^acrylamide. N-propyonylmethacry- 
lamide. N-<p-choloroben2oyl)methacrylamide or the like. 

(12) unsaturated carboxylic add such as acrylate. methacrylate. maleic anhydride, ilaconic acd. a monomer rep- 
resented by the following general formula (IX) to (XQ. 
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^""^^CO-X-R^COOH ^^^^ 



40 ^ 

(X) 



CH2-< ^ 

R*— COOH 



^"z=^ R 7 (XI) 

» R^— O-Y-R^— COOH 



100251 R\ r3 and r5 represents hydrogen or a methyl group respectively: R^, R*. R« and represents an alkylene 
grom a cycloalkylene group, an arylene group or an aralkytene group having 1 to 12 caibon^oms. which may have a 
substituent respectively: X represents -O- or .NR^-; and Y represents a single Iwnd or -CO-. PP represents a hydrogen 
atom, an alM flroup. a cycloalkyi group, an aryl group or an aralkyt group having 1 to 1 2 caftwn atoms, which may have 



6 



EP0909 657 A2 



a subslituent. 

10026] Specific exanples ot the abwe monomer include N-(4-cartx)xyphenyl)-methacrylamide. N-(2-cait»xyphenyfl- 
acrylamide. N-(4-diloro-2-carboxypt>enyO-niethacrylamide. 4<aiboxyphenyle1hyl methacrylate. 4Kait)oxystylene. 2- 

caitxjxyptienyloxyeltiylacrylateorthelikB. 

100271 As the copolymer contained In the layer (A) in the present invention, those having a v/eight-average molecular 
weghl of not less than 2000 and a nuni)er-average molecular wdght of not less than 500 are preferable. More prefer- 
ably, these copolymers have a weight-average molecular weight of 5000 to 300,000 and a number-average molecular 
weight of 800 to 250.000, and the degree of molecular dispertion (weight-average molecular weightmumber-averago 
molecularweight)isfrom1.1to10. .... ^ 

10028] These copolymers contained in the layer (A) may be used single or in combinaton of above monomers, and 
are used in the amount of not less than 50%. more preferably not less than 5S% based on the solid content of all o ttie 
material formmg the layer (A). When the amount of this copolymer is less than 50%, the plate wear resistance of the 

image-forming material is deteriorated. , . . , 

10029] The polymer confound having a phenolic hydroxyl group, such as resole-type phenol resm. novolak-type pne- 
nol resin or the like can be contained in the layer (A) other than the above copolymers. 

[0030] Examples thereof include novolak resin and pyrogalld acetone resin such as phenol formaldehyde r^in. m- 
aesol formaldehyde resin, p-wesol formaldehyde resin, o-cresol formaldehyde resin, m-yjHnixture cresol formaldehyde 
resin, phenol/cresol (any of m-, p-. o- or m-/p-. m-/o-, o-/|5-mixed may be used) mixed formaldehyde resm or the Bke 
[0031 ] Resor-type fiienol resins, phenol/cresol (any of m-, p-. o- or m-lp-. m-lo-. o-/jp-moced may be used) nrux^ tor- 
maldehyde resins are preferable, and the phenol resins described in Japanese Patent Application Uid-Open (JP-A) No. 
61-217034 is particularty preferable. 

[0032] Furthermore, a condensation product of a phenol having an alkyi group having 3 to 8 carbon atoms as a sub- 
slituent and a formaldehyde, such as t-butylphenol formaldehyde resin, octylphenol formaldehyde resm or the like, may 
be used in combination as deswibed in U.S. Patent Na 4.1 23,279. These copolymers may be used single or m combi- 
nation thereof. . ^ . J. 
[0033] An urethane resin may be also contained. Among them, an urethane resm having a carboxy group or a suHon- 
anUde group is preferable. The polyurethane resin used suitably in the present invention is a polyurethane resm having 
a reaction product of a dnsocyanate compound and a diol compound having, as a basic structure, sulfonamide groi* 
virtierein at least one of H atom bonds to N. 

[0034] Diisocyanate conpounds used suitably in the present invention include aromatic dnsocyanate compounds 
such as 2 4.tolylene(fiisocyanale. dimers of 2.4-tolylenediisocyanate. g.e-tolylenedieocyanate. p-xylylene dnsocy- 
anate, m-x^ene diisocyanate, 4,4'-di)henylmethane diisocyanate, 1,5-naphlylene diisocyanate. 3.3-dimethylbiphe- 
nyl-4 4'-dBsocyanate or the like; an aliphafic diisocyanate compounds such as hexamethytene diisocyanate, 
trimethylhexamethylene diisocyanate. lysme diisocyanate. dimer add disocyanate or the like; an alicyclic dnsocyanate 
conpounds such as isophorone diisocyanate. 4,4--methylenebis(cyclohexylisocyanate), methylcyclohexane-2.4{or 
2 6)dnsocyanate, 1,3-(isocyanatemethyl)cyclohexane or the like; and a diisocyanate compound, a reactent diisocy- 
anate of diol such as an adduct between one mol of 1 .3-butylene glycol and 2 mol of trilene diisocyanate and or the B«. 
[00351 Furthermore, a diol compound having a sulfonamide group bound to least one of H atom on N includes p-(i.i- 
dihydroxymethylethylcarbonytairtno)benzenesulfonamide. N-ethyl form of p-{l.1-dihydroxymethylethytcart>ony^a- 
minojbenzenesuHonamide. N-(m-methylsuHonylaminophenyO-2.2-dihydroxymethy»>ropanamide. NKp-methylsulfo- 

nylaminophenyl)-2,2-dihydroxymethylp,opanamide, .I!^!'''*^"«"^«fM2L™v' 
dihydroxymethylpropanamide. N-(p-elhylsulfonylaminophenylh2.2-dihydroxymethylpropanamide. N-^,2-(dihydr<«- 
yethylaminocarbonyl)ethyI)metanesuWonamide. N-(2,2-(dihydroxyethylaminocafbonyl)eBiylbenzenesuHbnamide. N- 
(2,2-(dihydroxyethylaminocaftionyl)ethyl-p-toluenesulf6namideorthelike. ■ ■ ^ ^ 

[0036] These diol compounds having a sulfonamide groip can be used alone or in combination thereof. 
[0037] Furthermore, a diol compound, which have no sulfonamide group and has another subslituent which does not 
reacting with isocyanate, can be also used in combination wHh a diol compound having a sulfonamide group. 
[0038] These did conpounds include ethylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, pro- 
pylene glycd. dipropylene glycol, polyethylene glycol, polypropylene glycol, neopentyl glycol, 1, 3-butylene glycol, 1L6- 
hexaned-m, 2-butyl-1,4-diol, 2,2,4-tiimethyl-1,3-pentanediol. i,4-bis-p-hydrQxye1hoxycyclohexane, cyctohexanedime*- 
anol. tricydodecanedimethanol. hydfogenated bisphenol A, hydrogenated bisphenol F. an adduct of bisphend A wrth 
ethylene oxide, an adduct of bisphenol A with propylene oxide, an adduct of bisphenol F with ethylene oxide, an alduct 
of bisphenol F with propylene oxide, an adduct of hydrogenated bisphenol A with ethylene oxide, an adduct of hydro- 
genated bisphenol A with propylene oxide, hydroquinone dihydroxyethyl ether, p-xylylene glycol. dhydravethylsuBbn. 
bis(2-hydroxyethyl)-2,4-tolylene caibamate. 2.4-tolylene-bis(2-hydroxyethylcarbamide). bis(2-hydroxyethyl)-m-3qrMene 
dicarbamate. bis(2-hydroxyrthyl)iso|*thalate. S.S^Shydroxy benzoic acid. 2.2-bis(hydroxymethyl)propionic aad^^ 
bis(2-hydroxyethyl)propionic add. 2,2-bis(3-hydroxypropyOpropionic acid, bis(hydroxymethyl)acetic acid. bi8(4-HyafOX- 
yphenyi)acetic add, 4.4-bis(4-liydroxyphenyl)pentanoic acid, tartaric acid or the like. 
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(00391 The polyurethane resin which can be used in the present invetrtion is synthesized by adding a known catalyst, 
which have adequate activity to the above a diisocyanate compound or a del compound, to the said compound m an 
aprotic solvent, and heating them. The molar ratio of diisocyanate to a did compound used is preferably from 0.8:1 to 
1 5-1 and more preferably from 0.85:1 .1 to 1 .1 :1 . When an isocyanate group is remained at the terminals of the poly- 
mer, a polyurethane resin virfierein isocyanate groups are not remaining can be obtained finally, by treating this termi- 
nals with alcohols, amines or the like. 

10040] The weight-average molecular weight of the urethane polymers whfeh can be used In the present invention is 
preferably not less than 2.000. more preferably in the range of from 5.000 to 300.000. The number^erage molecJar 
weight is preferably not less than 1.000. more preferably in the range of from 2.000 to 250.000. Degree of molecUar 
dispersion (weight-average molecular weight/number-average molecular weight) is preferably not less than 1. more 
preferably in the range of 1.1 to 10. 

[0041 1 Further, unreacted monomers may be contained in a binder which can be used in the present invention. In this 
case, the ratio of monomers in the binder is preferably not more than 1 5% by weight 

[00421 Various addrtives can be added in a composition forming this layer (A), « necessary, other than the above 
copolymer conpositions. In view of an improvement In property of inWbiting dissolution of a image part into a develop- 
ing solution, it is preferred to use a material which is thermally decomposable and. in a non<lecomposable state, is 
capable of substantially lowering the solubility of an aqueous alkali solutlon-soluble polymer compound, such as onium 
salt quinonediazide compound, aromatic sulfone compound, aromatic sulfonate compound or the lika 
[00431 Onium salts may include the following diazonium salts, ammonium salts, phosphonium salts, lodonium salts. 
suHonium salts, selenium salts, arsonium salts or the like. Diazonium salts is particularly preferable in the present inven- 
tion. Furthermore, a particularly suitable diazonium salt includes those whk:h is described in Japanese Patent Applica- 
tion LaidOpen (JP-A) No. 5-158230. .... 
100441 Suitable examples of onium salts of the present invention include, for example, diazonium salts described in 
S 1 Schlesinger. Photogr. Sd. Eng.. 18. 387 (1974). T S. Bal el aL. Polymer. 21. 423 (1980). Japanese Patent Appli- 
cation LaidOpen (JP-A) No. 5-158230; ammonium safts descrtoed in U.S. Patent Nos. 4.069,055. 4.069.056. and Jap- 
anese Patent Application Laid-Open (JP-A) No. 3-14O140; phosphonium salts described m D. a N^djer et ^. 
Macromolecules. 17. 2468(1984). C. S. Wen et al. Teh. Proc. Conf. Rad. Curing ASIA. p478 Tokyo. Oct (1988). U.S. 
Patent Nos. 4 069 055 and 4.069.056; iodonium salts descn^bed in J. V. Crivello et al.. Macromolecules. 10(6). 1307 
(1977). Chem! & Eng. News. Nov. 28. p31 (1988). EP Patent No. 104.143. U.S. Patent Nos. 339.049 and 410^01. Jap- 
anese Patent Application Laid Open (JP-A) Nos. 2-150848 and 2 296514; suHonium salts described in J. V. Crivello et 
al Polymer J 17. 73 (1985). J. V. Crivello et al,. J. Org. Chem.. 43. 3055 (1978). W. R. Watt et al.. J. Polymer So.. Pol- 
ynler Chem Ed 22 1789 (1984). J. V. Crivello et al.. Polymer Bull.. 14. 279 (1985). J. V. Crivello et al.. Macromole- 
cules 14(5). 1 141 (1981). J- V. Crivelto et al.. J. Polymer Sci.. Polymer Chem. Ed.. 17. 2877 (1979). EP Patent Nos. 
370 693 233.567. 297.443 and 297.442. U.S. Patent Nos. 4.933.377. 3.902.114. 410.201. 339.049. ^.760.013 
4 734 444 and 2.833.827. DE Patent Nos. 2.904.626. 3.604.580 and 3.604.581; selenium salts desaibed in J. y. 
Crivello et al.. Macromolecules. 10(6). 1307 (1977). J. V. Crivello et al.. J. Polymer Sci.. Po'V^ff^®^!^' ^^J,^^ 
(1979); areonium salts described in C. S. Wen. et al.. Teh. Proc. Conf. Rad. Curing ASIA, p478 Tokyo. Oct (1988); or 
the like. 

[0045] Examples of suitable quinonediazides include o<iuinonediazide conpound. 

[00461 A o-quinonediazide conpound used in the present invention is a compound which has at least one of o<jui- 
nonediaztde group, and can increase the solubility of the resin to alkali by themial decomposition, and compounds hav- 
ing a various structure can be used. The solubility of a photosensitive material system is assisted by both effects, in the 
image portion, such that o^uinonediazkJe toses the capability of inhtoiting ^ 

position and that o<?uinonediazide itself vary to an alkali-soluWe material. As the oK^uinonediazlde compound used m 
present invention, for example, the conpound descrbed in J.Corser "light-Sensitive Systems" (John Wfley & Sons. Inc.) 
pp 339-352 can be used, and a sulfonate or sulfonamide of o<?uinonediazide. which fe reacted with various aromatic 
pdyhydroxy conpounds or aromatic amino compounds are suitable. Esters of benzoquinone(1 .2)-diazidesulfonyl cNo- 
ride or naphtoquinone-(1 ,2)-diazlde-5-sulfonyl chloride with pyrogallol-acetone resin as described in Japanese Patent 
AppOcatkwi Publication (JP-B) No. 43-28403. and esters of ben2oquinone^1.2)-diazidesulfonyl chloride or naphtoqui- 
none^l .2)-dlazide-5-sulfonyl chtoride wHh phenol-fbrmaldehyde resin are also suitably used. 
[0047] Furthermore, estere of naphtoquinone-(l.2)«diazidfr4-sulfonyl chloride wHh phenol-fbrmaWehyde resin or 
aesol-formaldehyde resin, and ester of naphtoquinone.(1,2)Kfiazkle-4-sulfbnyl chloride with pyrogaBol-acelone resin 

are also suitatsty used. • U4 « 

[0048] The amount of the o-quinonediazide compound is preferably in the range from 1 to 50% by weight, more pret- 
eraWy from 5 to 30% by weight, and particularly from 10 to 30% by weight based on all of the solid components of the 
layers of the printing plate material. These compounds can be used single or in combination thereof. The other us^ul 
oK^uinonediazide conpounds have been reported in a number of patents and known. Examples thereof indixle. for 
example, those which are described in each specif fcation of Japanese Patent Application Laid-Open (JP-A) Nos. 47- 
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5303 48-63802 48^3803. 48-96575. 49-38701. 48-13354. Japanese Patent Application PiABcation (JP-B) Nos. 41- 
1 1222 45-9610* 49-17481 . U.S. Patent Nos. 2.797.213. 3.454.400. 3.544.323. 3.573.917. 3.674.495. 3.785.825. Brit- 
ish Patent Nos. 1^27.602. 1.251.345. 1.267.005, 1.329.888. 1.330.932. German Patent Na 854.890 or the ike. 
[0049] Hie counter ions of onium salts may include tetraf luoroboric add. hexaf luorophosphoric add. trusopropytnaph- 
5 thalenesuHonic add. S^titro-o-toluenesuBbnic add. S^lfosalicyiic acid. 2.5Klimrthylbenzenesulfonic add. 2.4.6-tri- 
methylbenzenesulfonic add. 2-niln)ben2enesuHbnic add. 3^*loroben2enesulfonic add. 3-bromct)en2enesulfonic aad. 
2-fluorocaprylnaphthalenesulfonic add. dodecylbenzenesulfonic add. 1-haphthol-5^ulfonic aod. 2-methoxy-4- 
hydroxy-5-benEoyl-benzenes»*onic add. paratoluenesulfonic add or the like. Among them, alkyi aromatic suWonic 
acids such as hexafluorophospholic add. triisopropylnaphthalenesuKonic add or 2.Mimrthylben2enesi«onic acid are 

10 suitable. , . 

[0050] The amount o1 the addrtives other than o-quinonediazide canpound is preferatrfy in the range from 1 to 50% 
by weight, more preferably from 5 to 30% by weight, and particularly from 10 to 30% by weight based on all of the solid 
conponents of the layers of the printing plate material. *u 4k 

[0051] Furthermore, cydicaddanhydrides. phenols and organic adds can be also used m combination thereof for the 
IS purpose of f irther improving the sensitivity. As cydic add anhydrides. phthaUc anhydride, tetrahydrophthalic anhydride, 
hexahydrophthalic anhydride. 3.6-endoxy.AMetrahydrophthalic anhydride, tetrachlorophthafc anhydride, nraleic anhy- 
dride chloromeldc anhydride, a-phenylmaleic anhydride, succinic anhydride, pyromellitic anhydride or the like bs 
described in U S Patent No. 4.1 1 5.128 specification are can be used. Phenols may include bisphenol A. p-nrtrophenol. 
p-ethoxyphenol. 2.4.4'.trihydrQxybenzophenone. 2.3.4-trihydroxybenzophenone. 4-hydroxyben2ophenone. 4.4'.4 -tri- 
20 hydroxytrbhenylmethane. 4,4'.3".4"-tetrahydroxy-3.5.3\5MetramethyItriphenylmethane or the (ike. Furthermore, 
organic adds indude sulfonic adds, sulfinic acids, alkylsulfuric acids, phosphonic acids, phosphonc esters, carboxytic 
adds or the like described in Japanese Patent Application Lade-Open (JP-A) Nos, 60-88942. 2-96755 or the like, 
Exanples thereof indude p-toluenesulfbnic add. dodecylbenzenesulfonic acid, p-toluenesulfininc aad. ethytsulfuric 
ackJ. phenylsuHonk: add. phenylphosphinic add. phenyl phosphoric add. diphenyl phosphoric add. aromatic beiuoic 
25 ackJ. isophthafic add. adipic acid, p-toluic add. 3.4-dimethoxybenzofc add. phthalic add, terephthalic aad. 4-cydohex- 
ene-1 2-dicarboxylic add. erudc add. lauric add. n-undecanoic add. ascorbic add or the like. 
I0052i The amount of the above cydic acid anhydrWes. phenols and organic acWs In the material forming the layer 
(A) is preferably in the range from 0.05 to 20% by weight, more preferably from 0,1 to 15% by weight, and particularly 
from 0 1 to 10% by weight based on all of the solid components of the layer (A). 
30 [0053] In the present invention, at least one fatty add having a large number of carbon atoms, so called wax. or its 
derivative can be added in the layer (A) to inprove stability before development. Fatty adds or esters of fatty aad having 
an alkyi group or alkenyl group having 6 to 32 carbon atoms (for example, a straight^hain alky! group such as rx-hexy\ 
group, n-heptyl group, n-odyl group, n-nonyl group, n-decyl group or n-undecyl group; an alkyl group having branch, 
such as 14-methy^entadecyl group. 16-methylheptadecyt group; and an alkenyl group such as 1-hexenyl groi4>. 1-nep- 
tenyl group. 1-octenyi group. 2-methyl-1-heptenyi grotp) are preferred. Among them, those having an alkyl groip or 
alkenyl group having carbon atoms of not more than 25 are preferred in view of the solubility to a coating solvent. Exarn- 
ples of the conpounds whidi can be used as fatly ackJ indude enanthic add. caprylic add, pelargonic aad. capnc acid, 
undecylic add! lauric add. tridecylic acid, myristic add. pentadecylic add. palmitic add. heptadecyfic aad. stearic aad. 
nonadecanic add. aracWc add. behenfc add. lignoceric acid, cerotic add. heptacosanoic acid, montamc acid, melissic 
add lacseric add, undecyfic add. oleic ackl, elaidic ackJ. cetleinic ackJ, erucw acid, brassidic add or the like. Examples 
of fatty esters Indude methyl ester, ethyl ester, propyl ester, butyl ester, dodecyl ester, phenyl ester and naphtyf ester of 
these fatty adds. Exanples of thiofatty esters include methylthio ester, elhylthk) ester, propylthio ester, butylthio e^er 
and benzylthio ester of these fatty adds. Examples of amides of fatty add indude amides, methylamldes. ethylamides 

or the Dke of these fatly ackis. 

45 [0054] One or more kinds of these compounds may be used in combination. These compounds are used in tne 
amount in ttie range from 0.02 to 10% by weight preferably from 0.2 to 10% by weight particularly from 2 to 10% by 
weight based on all of the solid oonponents of the layers of the printing plate material. When the amount of the com- 
pound in layer (A) is less than 0.02%. the development stability against the blemishes is insufficient On the other hand, 
when the amount reaches 10% by weight, the ^ect achieved saturation and. therefore, there fe no need to add more 
5D ttian 

[0055] Furthemiore. in order to irrprove the processing stability to variations of development processing conditions, 
nonionic surfactants descn^ed in Japanese Patent Applicatton LaklOpen (JP-A) Nos. 62-251740 and 3-208514. 
anphoteric surfactants desoibed in Japanese Patent Application LaidOpen (JP-A) Nos. 59-121044 and 4-13149 may 
be added to the material forming the layer (A). 
55 [0056] Examples of nonionic surfactants are sorbitan tristearate. sorbitan monopalmitate. sorbitan trioleate, stearic 
add monoglycerkJe, polyoxyethylene nonyl phenyl ether and the like. ^ ^ ^, 

[0057] Exanples of anphoteric surfactants are alkyldi(aminoethyl)glydne. alkylpolyaminoethylglyane hydrochloride. 
2-alkyl-N-carboxyethyl-N-hydroxyethyllmWazoIinium betaine and N-tetradecyl-N,N-betaine type amphotenc surfactant 
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(for exanple. trade name; Amogen K. manufactured by Daiichitogyo K.K.). and the like. The amount of the above non- 
ionic surfactants and anvhoteric surfactants in the material forming the layer (A) is preferably in the range from 0.05 to 
1S% by weight and mor preferably from 0.1 to 5% by weight based on all of the sofid components of the layer (A). 
[0058] Dyes and pigments as image-coloring agents and/or printout agents in order to immediately obtain visible 
image after heating by exposure may be added to the material forming the layer (A) of the present invention. 
10059] Representative exanples of printout agents are combinations of organic dyes capable of fomiing a satt with a 
conpound which generate acid by heating by exposure (a photo add generating agent). Examples thereof are a com- 
bination of organic dyes, which may form a salt and o-naphthoquinonediazide-A-sulfonic acid harogenide described in 
Japanese Patent Application LaW-Open Nos. 50^6209 and 53-8128. and combinations of organic dyes, which may 
form a salt and a trihalomethyl conpound desaibed in Japanese Patent Application Uid-Open Nos. 53-36223. 54- 
74728 60-3626, 61-143748, 61-151644 and 63-58440. Such trihalomethyl compounds are oxazole type compounds 
and triazole type conpounds, and both of them are superior in the stability over time and provides an excellent print out 

10060] As the coloring agents of image, various dyes may be used other than the above organic dyes which form salts. 
Suitable dyes containing organic dyes vtfNch form salts include oil soluble dyes and basic dyes. Examples thereof 
include Oil Yellow #101 . Oil Yellow #103. Oil Pink #312, Oil Green BG. Oil Blue BOS, Oil Blue #603. Oil Black BY OH 
Black BS and Oil Black T-505 (manufactured by Orient Kagakukogyo K.K.). Vfcloria Pure Blue. Crystal Violet (CI42^). 
Methyl Vtolet (CI42535). Ethyl Violet Rhodamine B (CI145170B). Malachite Green (CI42000). Methylene Blue 
(CI52015) and the like. Dyes described in Japanese Patent Application Uid-Open (JP-A) No. 62-293247 are particu- 
lariy preferred. These dyes may be added in the amount within the range from O.Ol to 10% by weight, preferably from 
0 1 to 3% by weight, based on ail of the solids content of the material forming the layer (A). 

[0061] A plastidzer may be added to this material forming the layer (A), if necessary, in order to impart flexibility to 
the coating. For example, butyl phthalyl. polyethylene glycol, tributyl citrate, diethyl phthalate. dibutyl phthalate. dihexyl 
phthalate. dioctyl phthalate. tricresyl phosphate, trixityl phosphate, trioctyl phosphate, telrahydrofurfuryl an oleate. an 
oligomer and a polymer of acrylic acW or methacrylic ackl and the like are used. 

10062] Furthermore, tong chain fatty add ester, tong chain fatty acid amide and the like may be added to improve 

strength of film. d«»*^» 
[0063] A surfactant for inproving the coating properties, for example, a f luorosurtactant described in Japanese Patent 
Application Uid-Open (JP-A) No. 62-170950 may be added to the material forming layer in the present inventioa The 
amount is preferably from 0.01% to 1% by weight, more preferably from 0.05% to 0.5% by weight based on all of the 
solid components of the layers of the printing plate material 

[0064] When the Image-forming material of the present invention is used as negative type, in order to form an alkaii- 
insoluWe film part(an image part), there Is need to add a material which crosslinks in the presence of an aad. 
[0065] As the material which crosslinks In the presence of an add, (a) a compound having two or more hydroxymethyl 
groips or alkoxymethyl groups, epoxy groups or vinyl ether groups within the molecule, which bond to a benzene ring, 
(b) a conpound having a N-hydroxymethyl group, N-alkoxymelhyl group or N-acyloxymethyl group, (c) epoxy com- 
pounds and the like are suitably used in the photosensitive layer of the present invention. 

(a) Exanples of conpounds which have in the molecule two or more hydroxymethyl groups or alkoxymethyl groups 
which bond to a benzene ring, include methylol melamine. resole resin, epoxy-modif ied novolak resin, urea resin 
and the like. Furthermore, the compounds listed in "CrossIinWng Agents Handbook" { written by Shinzo Yamashita 
& Tousuke Kaneko. Taiseisya Go .Ltd.) are also preferred. Partwufarly. a phenol derivative having two or more 
hydroxymethyl groups or alkoxymethyl groups in the molecule is preferaW because rt provWes excellent strength of 
imaging part after printing. Concrete example thereof is resole resin. 

However, these crosslinking agents which aosslinks in the presence of an acW are unstable to heat and exhtot 
poor stability during a storage after being incorporated into an image recording material. On the contrary, a phenol 
derivative which has two or more hydroxymethyl groups or alkoxymethyl groups linking to a benzene ring in the mol- 
ecule, and contains 3 to 5 benzene rings which may have some substituents. and has a molecular weight of not 
more than 1 .200. can exhiDit good stability in storage and this derivative is used most suitably in the present inven- 
tion. As the above alkoxymethyl groups contained in this phenol derivative, the one having not more than 6 cartx)n 
atoms is preferably Preferred and concrete examples of the above alkoxymethyl groups indude a methoxymethyl 
group, ethoxymethyl group, n-propoxymethyl group, i-propoxymethyl group, n-butoxymethyl group, i-butoxymethyl 
group, sec-butoxymethyl groip and t-butoxym ethyl group are preferred. An alkoxy-substituted alkoocy group such as 
2-methoxyetfx)xy group and 2-methoxy-1 -propyl group is also preferred. 

phenol derivatives having a hydroxymethyl group can be obtained by allowing to react a phenol compound hav- 
ing no corresponding hydroxymethyl group with formaldehyde in the presence of a basic catalyst. In this case, the 
reaction is preferably carried out at a temperature of 60 or lower to prevent resinification and gelation. More par- 
ticUlarty. the phenol derivatives can be synthesized by the methods described in Japanese Patent Application Uid- 
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Open (JP-A) Nos. 6-282067 and 7-64285 and the like. 

Phenol derivatives having an alkoxymethyi grotp can be obtained by reacting a phenol derivative having a cor- 
responding hydroxymethyl group with an alcohol in the presence of an add catalyst In this case, the reaction is 
preferably carried out at a terrperature of 100 «C or lower to prevent resinification and gelation. More particularly, 
the phenol derivatives can be synthesized by the methods described in EP Patent Na 632003A1 and the Dke. 

(b) Coirpounds having a N-hydroxymethyl group, a N-alkoxymethyl group or a N-acyloxymethyl group can incline 
a monomer, ongomer-melamine-fonnaldehyde condensate and urea-formaldehyde condensate disclosed «n EP 
Patent (hereinafter desaibed as EP-A) No. 0.133.216. German Patent Nos. 3.634.671, 3.711.264. altoxy-substi- 
tuted conpounds disclosed in EP A No. 0.212,482 and the like. 

More prefened exanples include, for example, a melamine-formaldehyde derivative having at least two free N- 
hydroxymethyl groups, N-alkoxymethyl groups or N-acyloxymethyl groups. Among them, a N-alkoxymethyl denva- 
tive is particularly preferable- 

(c) Bxwy confounds can include a monomer, a dimer. an oligomer and a polymer-type epoxy compound wherein 
they have at least one or more epoxy group. Examples thereof include a reactant of bisphenol A and epicNorohy- 
drin a reactant of low-molecular weight phend-fbrmaldehyde resin and epichlorohydrine and the like. An epoxy 
resin described and used in U.S. Patent No. 4.026.705 and British Patent No. 1.539.192 can be also listed. 

[0066] The amounts of a aosslinking agent in the present invention, in case of using the crosslinking agent which 
crosslinks in the presence of an add. is from 5 to 70% by weight, and preferably from 10 to 65% by weight tesed on 
the solid content of the layer (A). When the amount of the crosslinking agent which crosslinks in the presence of an acid 
is less than 5% by weight, a film strength of image part after image are recorded will deteriorate. On the other hand, 
when the amount of more than 70% by weight it is not preferable in view of the stability during the storage. 
[0067] These crosslinking agents which crosslinks in the presence of an add may be used single or in combinaton 
thereof 

[0068] The coated amount of all of the material forming the layer (A) which may be coaled on the substrate of the 
image-forming material is preferable in the range from 0.5 to 4.0 g/m^. When the coated amount is less than 0.5 g/m^. 
the effect of inproving the plate wear resistance becomes insufficient. 

100691 In the image-forming material of the present invention, a layer (B). which containe not less than 50% weight 
of an aqueous alkali solution-soliA)le resin having a phenolic hydroxyl group, is laminated on the layer (A) whidi formed 
on a substrate by the above specific copolymer arxi the like. 

[0070] The resin having a phenolic hydroxyl group, which is a main component fomiing the layer (B). may include 
novolak resin, for example. phenol-formaUehyde resin, nvcresol Ibmialdehyde resin. p-cresol-formaWehyde resin, m- 
/p-mixed cresol-lormaldehyde resin, phenol/cresol (any of nv.p- or m-Zlp-mixed may be used) mixed formaldehyde resm 

[007lT ' TTiese resins having a phenolic hydroxyl group preferably have the weight-average molecular weight of from 
500 to 20.000. and the number-average molecular weight of from 200 to 10.000. 

[0072] Furthermore, a condensate of phenol having an alkyl group having 3 to 8 carbon atoms as a substitute and 
formaldehyde, sudi as t-butyl phenol-formaldehyde resin and oclhyl phenol-fonnakJehyde resin, may be used in com- 
bination as described in US. Patent No. 4123279. Such resin having a phenolic hydroxyl group may be used in combi- 
nation thereof. . . ^ ■ u i:« 

[0073] A conpound which generates heat upon absoibing light is also contained with a resin having a phenol^ 
hydroxy! group in this layer (B). This conpound which generates heat upon absortjing light is those whidi has the light 
absort^ing region in infrared region of 700 nm or more, preferably in the region d from 750 to 1200nm. and exhibits the 
ability to convert light to heat under light of a wave length within this region. More particularly, various pigments a dyes 
which generate heat upon absorbing light, in this wavelength region, may be used. 

[0074] As the pigments used in the present invention, commercially available pigments and pigments descrtoed m 
Color Index (C.I.) Handbook, "Saishin Ganryo Binran (Modern Pigment Handbook)" (Edited, by Nihon Ganryo Gquteu 
Kyokai published in 1977). "Saishin Ganryo Oyo Gijutsu (Modem Pigment Applicatton Technology)" (CMC Publishing 
Co.. pilwished in 1986). "Insatsuink Gijutsu (Printing Ink technology)" (CMC Publishing Co.. piA)!ished in 1984) may be 

utilized. . 
[0075] Exanples of the pigments are a black pigment, a yellow pigment, an orange pigment a brown pigment, a red 
pigment, a purple pigment, a blue pigment, a green pigment, a fluorescent pigment a metal powder pigment, and pol- 
ymer-bonded-pigment. More particularly, an insoluble azo pigment, an azo lake pigment a condensed azo P^^^* a 
chelate azo pigment, a phthalocyanine pigment an anthraquinone pigment perylene and perynone pigments, a thioin- 
digo pigment a quinacridone pigment, a doxazine pigment, an isoindolinone pigm^t. a quinophthalone pigment in- 
mold decorating lake pigment an azine pigment, a nrtroso pigment a nitro pigment, a natural pigment a fluorescent 
pigment, an Inorganic pigment, carbon black and the like. Among these pigments, carbon black is preferable. 
[0076] These pigments may be used vinthout a surface treatment, or they may be used after a surtace treatment Sur- 
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face treating methods indude a method o« coating a resin or wax on the surtace of pigments, a method of adhering a 
surfactant to the surface of pigmenls, a method of bonding a reacfive substance (such as a silane coupling agort. (^fflV 
conpound. polyisocyanate and the like) to the surface f pigments. Tlie above surface treating methods are oesatiea 
in -Kinzoku Sekken no SeishKsu to Oyo (Natures and AppDcations of Metal Soaps)". Saiwai PiijBshing Ca. Irea^"* 
Gijutsu (Printing Ink Technology)". CMC PubHshing Ca. puMshed in 1984; and "Saishin Ganryo Oyo Qjutsu (Modem 
Pigment Application Technology)". CMC Publishing Ca, pubOshed in 1986. 

[00771 The particle size of the pigment is preferably in the range from 0.01 »«> to 10 |im. more preferably from 0.05 
am to 1 um particutaily from 0.1 urn to 1 urn. When the particle size Of the pigment is less than 0.01 m^. it is not pref- 
erable in view of the stabilHy of the pigment dispersion m a coating solutfan for photo-sensitive layer. When the partide 
size exceeds 1 0 jim, it is not preferable in view of the uniformity of an image recording layer. 
[00781 As a method of dispersing a pigment, known methods used for preparing an ink or toner may be emFrfoyed- 
Exanples of a dispersing machine are an ultrasonic dispersing macMne. sand miB, attritor. peart mill, super milL ball 
ail\ inpeller. disperser. KD mill, colloid miU. dynatron, triple roll mill, pressure kneader and the like. Detafls therwf are 
desCTibed in "Saishin Qanryo Oyo Qijulsu (Modern Pigment AppHcation Technotogy)'. CMC PittsNng Co.. published 
in 1986 

[0079] As the dye. known dyes which are commerdally available or aredescribed in the literature (for example. "Sen- 
ryobinran (Dye Handbook)" edited by YuWgoseikagaku Kyokai. published in 1970) may be utflized. More partcularty. 
dyes such as an azo dye. a metal complex azo dye. a pyrazolone azo dye. an anthraquinone dye, a phthaoqranme dye. 
a carbonium dye. a qumoneimine dye. a methine dye. a cyanine dye and the Ske are exemplified are specified. 
[0080] In the preset invention, the pigments or dyes absorbing an infrared light or a near infrared light is particularly 
preferable in these pigments or dyes, for the purpose of the use of laser inadiating an infrared or a near infrared light. 
[0081] As sudi a pigment absorbing infrared or near infrared light, caibon btack is suitably '^ed. Dyes absojtang inf ra- 
red or near infixed light indude cyanine dyes described in Japanese Patent Application Uaid-Open (JP-A) Nos. 58- 
125246 59-84356. 59-202829. 60-78787 and the like. metKne dyes desaibed in Japanese Patent Applicabon Laid- 
Ooen ( jp-A) Nos 58-1 73696. 58-181690. 58-194595 and the Ba. naphthoqunone dyes descriMd in Japanese Patent 
AppPcation Uid-Open (JP-A) Nos. 58-112793. 58-224793. 59-48187. 59-73996. 60-52940. 60-63744 and the like, 
^uarylium dyes described in Japanese Patent Application Laid-Open (JP-A) Na 58-1 12792 and the like, cyanine dyes 

described in GB 434.875 and the like. 

[0082] In addition, near infrared absorbing sensitizers descrtoed in U.S. Patem Na 5.156.938 are surtably us^. A 
substituted arybenzo(thio)pyrylium saH described in U.S. Patent Na 3.881.924. trimethinethiapyrylium saH descrtoed 
in Japanese Patent Application Laid-Open (JP-A) Na 57-142645 (U.S. Patent Na 4.327.169). Pl^J""' ""^o""!^ 
described in Japanese Patent Applfeation Lai*Open (JP-A) Nos. 58-181051, 58-220143. 59^1363, 59-84248. 59- 
84249 59-146063 and 59-146061 . a cyanine dye descrteed ii Japanese Patent Application Laid-Open (JP-/^ Na 59- 
216146 a pentamethinethiopyrylium salt described in U.S. Patent Na 4.283.475. and the like, pyrylium conpounds 
described in Japanese Patent AppHcation Publication (JP-B) Nos. 5-13514 and 5-19702. ^ighl 111-178. Epolight 
111-130. Epolight 11 1-125 and the like are also partculariy preferably used. ^ . 
[0083] Further, other examples of preferable dyes are near-hhared absottng dyes whidi are represented by the for- 
mulae (I) and (II) described in U.S. Patent Na 4.756.993. 

[00841 These dyes or pigments may be added in the image recording material in the amount within the range from 
0 01% to 50% by weight, preferably from 0.1% to 1 0% by weight based on the total weight of total solids componert of 
material forming the teyer (8). In the case of dyes, the amount is particularty from 0.5% to 10% by weight In the case 
of pigments, the amourt is particularty from 3.1% to 10% by weight When the amount of pigment or dye is 1^ than 
0.01% by weight the sensitivity is lowered. On «ie other hand, when the amount exceeds 50% by weight the unrfonnity 
of the photosensitive layer is lost and the durability of the recording layer is deteriorated. 

[0085] It is necessary to add at least one of compounds whidi generates heat upon absorbing light suchM dyes or 
pigments, to the layer (B). and they may be added to another l^ers in ttie image fbmung matenal. for exanple. to the 
layer (M previously e(plained. . 
(00861 As a confound which generates heat upon absoittng light in the present invention, a compound may be 
added to the layer (B) such that the conpound has the function of lowering the sdubility of the resin, which have phe- 
nolic hydroxyl gcovp and is a constituent material of the layer (B). and further, the above dissolution-lowenng function 
is lowered by heating. Exanples of the compound indude a compound represented by the following fomiula (Xll). 
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(XII) 



[0087] The abwe compound has a property of absorbing fight to generate heat wherein the absorption region is from 
700nm to 1200nm in the infrared region, and has a good compatibflity wfth an aqueous alkaO solution-soluble resin, and 
is a basic dye. This conpound can control the solubility of the resin to an aqueous alkali solution by the interaction with 
the resin, because the compound has groups in the molecule, such as an ammonium group, iminium group and the Gke. 
which can interact with the aqueous alkali solution-soluble resin. Therefore, it may be suitably used in the present inven- 

[olroq In tiie above general famula (XII), to each independently represents an alkyi group, analkenyl group, 
an alkoxy groip, a cycloalkyi group or an aryl group which may have a hydrogen atom or a siAistituent and each has 1 
to 12 caibon atoms, and R^ and R^. R^ and R* may binds each other to fomi a ring. Concrete examples of R to R 
include a hydrogen atom, a methyl group, an ethyl group, a phenyl group, a dodecyl groip. a naphthyl group, a vinyl 
group, an aOyl group, a cyclohexyl group and the like. When these groups have a sitetituent. the sabstituent m^ be a 
halogen atom, a cartxmyl group, a nitro group, a nitryl group, a suHonyl group, a carboxyl group, carboxyiate. sulfonate 
and the like. 

[0089] R^ to R^° each independently represents an alkyI group having 1 tol 2 carbon atoms, which may have a sub- 
stituent and concrete examples of R^ to R^° include a methyl group, an ethyl group, a phenyl group, a dodecyl group, 
a nafrfrthyl group, a vinyl group, an allyl group, a cyclohexyl group and the like. When these groups have a substituent. 
the substituent is a halogen atom, a carbonyl group, a nitro group, a nitryl group, a suKonyl group, a carboxyl group, car- 
boxyiate, sulfonate and the ike. ^ ^ 
[0090] R^ ^ to R^^ respectively represent a hydrogen atom, a halogen atom or an alkyI group having 1 to 8 cartx)n 
atoms, which may have a substituent. and R^^ may linke to R" or R^^ to fbrni a ring. When m is larger than 2. plural 
R^2 may link to each other to form a ring. Exanples of R^^ to R^^ include a chlorine atom, a cyclohexyl group, a 
cyclopenthyl ring or cyclohexyl ring obtained by combining R^^ each other and the like. When these groups have a siAi- 
stituent. examples of the substituent include a halogen atom, a carbonyl group, a nitro group, a nitrHe group, a sulfonyl 
group, a caiboxyl group, carboxyiate. sulfonate and the like. In addition, m stands for an integer of 1 to 8, preferably 1 
to 3. 

[0091] R^"* and R'"® independently represent a hydrogen atom, a halogen atom or an alkyI group having 1 to 8 cartwn 
atoms, which may have a substituent. and R^'* may linked to R^^ to form a ring. When m is larger than 2. a plurality of 
r12 may combined each other to form a ring. Examples of R^* or R^^ include a chlorine atom, a cydohexyl group, a 
cyclopenthyl ring or cyclohexyl ring obtained by combining R^^ each other and the like. When these groups have a sii>- 
stituent the substituent include a halogen atom, a carbonyl group, a nitro group, a nitrile group, a sulfonyl groip. a car- 
boxyl groip. caiboxyiate. sulfonate and the like. In addition, m stands for an integer of 1 to 8, preferably 1 to 3. 
[0092] In the above general formula (XIQ. examples of anion represented by X- include perchloric acid, tetrafiuorobo- 
ric ackJ. hexafluorophosphoric acid, triisopropyinaphthalenesulfonic ackl. 5-nitro-o-toluenesulfonic add. 5-siifosalicylic 
add, 2,5-dimrthylbenzenesutfonic add, 2,4,6-trimethylbenzenesuKonic add. 2-nitrobenzenesutfonic add. 3-chloroben- 
zenesultonic add. 3-bromobenzenesulfbnic acid, 2-fluorocaprylnaphthaIenesuHonic add. dodecylbenzenesulfonic 
add. 1-haphthol-5-sulfonic acid, 2^nethoxy-4-hydroxy-5*enzoyl-ben2enesJfonic add. paratduenesulfonic add or the 
like. Among them. alkyI aromatic sulfonic adds such as hexafluorophospholic add. triisopropylnaphthalenesuHbnic add 
or 2.5-d'imrthytoen2enesulfonic acid are suitable. 

[0093] The conpound represented by the above general formUa (XII) is a compound generally referred to as a cya- 
nine dye, more particulariy. the conpounds represented below are suitably used but the present invention is not limited 
by this embodiment. 
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Cyanine dye A 



Cyanine dye B 



CIO4' 



Cyanine dye C 



Cyanine dye D 



CIO4 

Cyanine dye E 



-O"S03 

[0094] In the present invention, in case of using a compound such as the alxwe cyanine dye in the layer (B). 
amounts of this corrpound to be added Is preferalaly in the range from 99/1 to 70/30. and more preferably from 99/ 
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75/25. based on the amount of aqueous alkali solution-soluble resin in view of the sensitivity. 
[0095] Various additives may be added to this composition forming the layer (B), H necessary. As an ad(fitives capable 
of using in the layer (B). any types of additives, wWch preferably indude the Csted above a^iditives capable of adding to 
a conposition forming the layer (A), can be also utilized in a composition forming the layer (B). In addition, when the 
material of the present Invention use as a negative image-forming material. II is preferable to add a crossDnWng agent 
to this layer (B) as well as the layer (A). 

[0096] These photosensitive layers can be produced generally by the methods of dissolving the above components 
to a solvent and coating on a substrate. However, when the two layers are formed by coaling sequentially by normal 
method, a co-dssolution of the two layers occurs by the effect of solvent or the like at the Interface between two layers, 
and the situation happens like that the layer (A) and layer (B) can not be formed separate and distinctly. Therefore, there 
is a fear that the effect of the present invention decrease by the above phenomenon. Accordingly, there is need to form 
the two layers on the substrate, wherein no co^Jissolution of them occurs, in producing the image*rming matenal of 

the present invention. . ^ i ^lu. 

[0097] Examples of this method include methods such as a method which use the difference of the solvent solubflity 
of a copolymer contained in the (A) and an alkali-soluWe resin contained in the layer (B), and a method by drying and 
removing the solvent rapidly after coating the second layer. 

[0098] Now these methods will be described in detafl bekw. but a method of coating two layers separately, wherein 
the double layer is formed, is not limited thereto. 

[0099] The method, which use the difference of the solvent solubility of a copolymer contained in the layer (A) and an 
alkali-soluble resin contained in the layer (B). is a method which use a solvents for an alkali-soluWe resin contained in 
the layer (Bj.wherein the solvents can not dissolve a copolymers contained in the layer (A) such as the specific copol- 
ymers and copolymers which can be used in combination wth the said specific copolymer. This method makes it pos- 
sisle to fomi each layer distinctfy separated even after double layer coating is conducted. 
[0100] For example, the double layer can be formed as folk)ws; 

at first, selecting a copolymer, in the copolymers having the specific monomer of the layer (A), which is insoliAle in 
one solvent wherein an alkali-soluble resin can be dissoluble in the solvent, such as methyl ethyl ketone. 1-meth- 
oxy-2-puropanol or the like; and coating the copolymer on the substrate using the other solvent which can dissolve 
this copolymer; and the drying the layer (A); and coating the layer (B). which is mainly comprising an alkali-soluble 
resin, using the solvent, which dose not dissolve the l^er (A), that is methyl ethyl ketone. 1-methoxy-2^uropanol 
or the like. 

[0101 ] On the other hand, the method, which is performed by drying and removing the solvent rapidly after coating 
the second layer, can be achieved by the method of spraying a high^jressure air through a slit nozzle, constituted at 
almost right angle to a direction of running web. or by the method of giving heat energy wher»n the heal is conducted 
from under surface of web of a roll having heating medium therein for example steam (heating roD). or by combining 
these methods. 

[0102] Fig. 1 shows one exanple of devices which performs continuous coating and drying of the second layer (B) on 
the layer (A), after the first layer (A) has been coated and dried. In the device in Rg. 1 , a surface-roughened aluminum 
web was used as a exanple of the substrate, and the second layer is provided on the first layer coated product wherein 
the first layer was previously provided on this substrate. 

[0103] This device is equpped with a coating head 2 in which a coating solution for second coating layer is coated on 
a first coating layer 1 . a first drying zone 3 in which high-speed drying by blowing of hot^r and blowing of highijressure 
air are performed, and a second drying zone 4 for hot-air drying. The first drying zone 3 is provided witti an air inlet 5 
for feeding a hot air, a high-pressure air generator 9 for high-speed drying, a heat exchanger 10. a pressure indicator 
1 1 . a high-speed spraying nozzle 12, airflow control dampers 18. 19 and an air exit 6 for exhausting a hot air from the 
system The second drying zone 4 is provided with an air inlet 7 for feeding a hot air and an air exit 8 for exhausting a 
hot air from the system. Furthermore, guide ro«s 13-17 for conveying an aluminum web 1 are respectively arranged in 
an appropriate position of this device. 

[0104] In this device, a coating solution for the second layer (layer (B)) is coated on the f irst layer coated product 1 
(layer (A)) which is continuously running in a rate of 5 to ISOm/min through tiie coating head 2 in a rate of 5 to 40ml/m^. 
and fed to the drying zone 3 wherein drying is usually progressed to the first layer coated product 1 wherein the tem- 
perature thereof is usually from 50 to 1 50 »a An evaporated solvent gas is exhausted trough the air exit 6 from ttiis sys- 
tem with a hot air. When the drying of tfie second-layer coating is performed at tfie inlet or in tfie vicinity of the inlet of 
the first drying zone 3 by ttie hot air. the second-layer coating is still in the undried state generally. 
[0105] This second-coated layer in ttie undried state is rapidly dried by high-speed air blown to tiie conveying position 
through the high-speed spraying nozzle 12 arranged almost vertically to the running direction of the first layer coated 
product 1. 
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[01061 High-pressure air is generated by the high-pressure air generating device 9 comprising a compressor or a 
high-pressure blower, and heated to 50 to 200 by the heat exchanger 10. and acfusted to desired air fkw by the air 
flow control danper 18. 19. and then fed to the high-speed spraying nozzle 12. Therefore, slit-type high-pressure air. 
which have desired tenperature and flow rate ior drying the second layer film in state undried. can collide hardy, and 
this makes it possible to evaporate a solvent from the coated product rapidly vwthin very short time and to form the sec- 
ond layer The internal pressure of in the nozzle 12 which Wow high-pressure air is usually 300 mmAq (HgO) to 3 
kg/cm2 and preferably 1000 mmAq (HgO) to 3 kg/cm^. The ftow rate of spraying air through the high-speed spraying 
nozzle 12 is about from 20 m/s to 300 m^s. The width between slits of the high-speed spraying nozzle 12 is about 0.1 
toSmm andpreferably0.3to1 mmJnaddition.thesprayingangleofhighixessureblasttothefire^ 
uct 1 is from O** to 90^ and preferably from 10« to 60'. Furthermore, the number of the nozzle is two in the figure, but 
may be 1 to 8 according to the foading of dry. 

101071 Thus the coating for the second layer is dried by the high-speed air drying in the first drying zone 3. Then, the 
first layer coaled product in which the second layer is fbmied thereon is fed to the second drying zone, and is heated 
by hot-air of the temperature of 30 to 200 •C from the intake vent 7. Consequently, the trace amount of the residual sol- 
vent in the coating is controlled in the range from 30 to 200 mg/m^. The solvent gas is exhausted from the exhaust vent 
8 with hot air. Thus, the desired douljle layered-coating can be acWeved by these drying 

[01 08] Alternatively, as exanple of the latter method, a drying by a heating roll may be conducted instead of the drying 
by high-speed blast as described above for forming the photosensitive layer of image-forming material of the present 
invention One exan^e of the devices in this case is a device wherein high-pressure generating device 9. heat 
exchanger 10. pressure gauge 11. high-pressure air spraying nozzle 12 and air flow control damper 18. 19 is not 
equipped but a heating roll is equipped instead of a gurie roll in Fig. 1 . In this case, the surface of the roll can be heated 
to a temperature of from 80 to 200 «C by provkled the heating medium, such as steam, inside the roll. The surface of 
the such heating roll can provWe the heat energy to an aluminum web of the first layer coal product, thereby making it 
possible to perform drying. „ _j «i 

[0109] Furthermore, the con*ination of the dryings by a high-speed air and by a heating roll can be conducted pret- 
eraWy as the method of rapidly removing the solvent from the coating. Example of the device in the case, for example, 
is a device of Rg. 1 wherein a heating roll is placed instead of a guide roll 14. and this device makes it possWe to rapidly 

evaporate ttie solvent ^ . ^. . ^ 

[0110] The above example such as the device of Rg. 1 is designed to conduct hot-air drying in the first drying zone 
3 and then a hot-air drying and high-pressure air drying or/and a drying by using a heating roll are conducted. However, 
the first drying by hot-air may be omitted, and the drying by high-pressure air may conduct immediately after the coat- 

[W1 1 1 As the method of fomiing the image-fomiing material of the present invention, a metiiod using the continuous 
coating and drying device, such as the device descrtoed Fig. 1 . is preferable because the continuously coating and dry- 
ing method is very efficientiy in view of the extension of ttie degree of freedom of blending. 

(01121 It is preferable to place a device for coating and drying of the first layer at upstream of the device for coating 
and dryir^ of the second layer, and these devices may be the same device each other. Furtiier. it is preferable to p^ace 
a surface-roughening means at i^pstream of a coaling head of the device fa coating and drying of the first layer. These 
methods, whfch can perform a continuous production which use a continuously njnning substrate, is preferable in view 
of an improvement in productivity. 

[01131 The weight ratio of a layer (A) to a layer (B), wherein layer (A) contains not less than 50% by weight of a copd- 
ymer v^ich contains, as a copolymerization conponert. not less than 10% by mol of at least one of (a-l) to (a-3) and 
a layer (B) contains not less than 50% by weight of an aqueous alkali solution-soluble resin, such as novolak resin, is 
voluntary and not limited, however it is preferably from 10:90 to 95:5. particularly from 20:80 to 90:10 by weight. 
[0114] The photosensitive solution to be coated on the sUistrate is used by dissolving the components in a suitable 
solvent Exanples of the solvents are not limited to specified ones but include ethylene dichloride. cydohexanone. 
methyl ethyl ketone, methanol, ethanol. propanol. ethylene glycol monomettiyl ether. 1-methoxy-2-propanol. 2.methax- 
yethyl acetate. l-methoxy-2-propyl acetate, dimetiioxyetiiane. mettiyl lactate, ethyl lactate. N.NKlimethylacetamide. 
N.N-dimethylformamkle. tetramethylurea. N-methylpyrrolkJone. dimethyl sulfoxide, sulfolane. rbutyllactone. toluene 

and the Ite. . ^. 

[0115] The concentration of the components (total solid component including additives) in the solvent is preferably 

from 1% to 50% by weight. ^ ^ ■ ^ 

[01 1 6] These solvents may be used single or in combination thereof. The coated amount (solid content) obtained after 
coating and drying on the substrate may vary depends on its use. but is preferably from 0.5 to 5.0 gArf^ for a photosen- 
sKive printing plate. Various coating methods may be used, such as bar coater coating, spin coating, spray coating, cur- 
tain coating, dip coating, air knife coating. Wade coating, roll coating and the like. As the coated amount becomes 
smaUer. the apparent sensitivity becomes higher, but the coating properties of ttie image recording layer detenorats. 
(01171 A positive photosensitive image-forming material for use with an infrared laser as the second object of the 
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present invention wfll be now described in detail below, 

[01 18] The positive photosensitive image-fomning material for use an infrared laser of the present invention is an Infra- 
red ray-photosensitive conpouid. It is characterized by comprising an alkali-solifcle polymer compound and a matenal 
which generates heat upon absorbing light, and further comprising at least one of specific disUfone compound or sid- 
fone conpound represented by the general formula (II) or (III), or comprising both them. When an laser irradiated to this 
cofiposition in an exposed areas, the material which generates heat upon absorbing light absorbs light and generates 
heat and this heat decreases an interaction between an alkali-soluWe polymer compound and a compound which is a 
disulfone confound or sulfone conpound represented by the general formula (II) or (III), therefore, alkali-solubility of 
the alkali-sduble polymer conpound increases, by the deaease of the above interaction. On the other hand, in an 
unexposed areas, heat is not generated, and the interaction between the alkali-soliWe copolymer compound and the 
conpound. which is a disulfone conpound or sulfone compound, doni deaeases. Thai is, an inhibition force of the 
coirpounds r^resented by the general formula (II) or (III) to a solubility, which is a solubility of the alkali -soluble copol- 
ymer to an alkali developing solution, is maintained. As a resuH. the difference of the solubility of the alkali-sduble 
copolymer to the alkali devetoping solution area becomes large between a Bght-exposed area and a light-unexposed. 
and the development latitude becomes broad. , /„» «^ 

[0119] The interaction between a sulfone compound represented by the aforemenlfoned general formula (111) ana 
novolak resin, which is an alkali-soluble polymer, has been described in Proc.SPIE.vol. 1086. 48(1989). However. th« 
literature desaibes about only an interactton between an additive having the structure of general formula (III) and 
novolak resin as an alkali-solUile polymer, but does not describe at all about a viewpoint of reducing the interaction by 
heat which is generated by the exposure using a laser, and obtaining imaga This is a new finding found by the present 
inventkm. Further, the methods has been previously known that a heat^ecomposable conpound. such as onium salts, 
is added to the infrared ray-photosensitive conposition like it desaibed in said literature. In those methods, alkali-solu- 
bility of an alkali-sduWe polymer is inhibited when the known heat decomposable compounds in the non-decomposed 
form on the other hand, alkali-soIuWIily of an alkali-soluble polymer is increase when the known heat decomposable 
conpounds in the decomposed form wherein the inhibiting force is decrease. These methods conducts a development 
by utifizing the difference of those alkali-solubility. However, the present invention can achieve the broader development 
latitude, in conparison with those cases of using the known heat decomposable conpounds. 
[0120] The positive photosensitive conposition for use with an infrared laser of the present "invention is an infrared- 
photosensitive conposition comprising an alkali-soluble polymer and a material absorbing light to generate heat, and 
further conprising at least one of. or both, compounds represented by the following formulas: 

R^.S02-S02-R2 {") 

[0121] Wherein R^ and may be the same or different, and R^ and R^ represent a sa3Stituted or non-substituted 
alkyl. alkenyl or aryl group. . „, « 

[0122] An alkyl groip of the above general formula (II) a (111) is a straight-chain, branched or cydic one. and one pref- 
erably having 1 to 10 carton atoms. Examples thereof include a methyl ^oup. ethyl group, propyl group, butyl group, 
hexyi group, octyl group, decyl groip. isopropyl group, isobutyl group, tert-butyl group. 2-ethylhexyl group, cyclohexyl 
group and the like. Examples of a siAstituted alkyl grotp include the above alkyl group which is substituted by a halo- 
gen atom such as a chlorine atom, an alkoxy group having 1 to 6 caitoon atom such as a methoxy group, an aryl grap 
such as a phenyl groip. an arytoxy group such as a phenoxy group or the like. Concrete examples thereof include a 
monochloromethyl groip. a dicholoromethyl group, a frichlaomethyl group, a bromomethyl group, a 2-cWoroettiyl 
group, a 2-bromoethyl group, a 2-methxyethyl group, a 2-ethoxyethyl group, a phenylmethyl group, a naphthylmethyl 
group, a phenoxymethyl group and the like. 

[0123] An alkenyl group includes, for example, a vinyl group, and a substituted alkenyl groip. Examples ot a substi- 
tuted alkenyl group include a vinyl group substituted by an alkyl group such as methyl group, or an aryl group such as 
phenyi oroup. Concrete examples thereof include a 1-methylvinyl group, a 2-melhylvinyl group, a 1.2-dimethylvinyl 
group, a 2-phenylvinyl groip. a 2-(p-methylphenyl)vinyl groipt a 2-(p-methQxyhenyOvlnyl groip. a 2-<p-chlorophe- 
ny1)vinyl group, a 2-(o-chlorophenyOvinyl groip and the lika 

[0124] Furthemwe, an aryl group is preferably a single ring or two rings. Examples thereof include a phenyl group, 
a a-naphthyl group, a p-naphthyl groip and the like. Examples of a substituted aryl group include the above aryl group 
substituted by an alkyl groip having 1 to 6 carbon atoms such as methyl group, an ethyl group, an alkoxy group having 
1 to 6 cartDon atoms such as a methoxy or an ethoxy group, a halogen atom such as chlorine atom, a nilro group, a phe- 
nyl group, a cart)oxy group, a hydroxy group, an amide group, an imkJe group, a cyano group or the like. Examples 
thereof include a 4-chIorophenyl groip. a 2-chlorophenyl group, a 4-bromophenyl ^oip. a 4-nrtrophenyl group, a 4- 
hydroxyphenyl group, a 4-phenylphenyl group, a 4-methylphenyl group, a 2-methylphenyl group, a 4-ethylphenyi group. 
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a 4-cnethoxyphenyl group, a 2-niethoxyphenyl group, a 4-ethoxyphenyl group, a 2-caiboxyphenyl group, a 4-cyanophe- 
nyl groiip. a 4-methyl-1 -napWhyl groip. a 4-chIorQ-1-naphthyl group, a 5-nitro-1-naphthyI ^oup. a 5-hydroxy-1-napMhyl 
group, a 6-chloro-2-naphthy1 group, a 4-bromo-2-r«phthyl group, a 5-hydroxy-2-naphthyl group and the Bke. 
[0125] A disulfone corrpound represented by the general formula (10 used in the present invention can be synthesized 

5 according to methods described in G.C. Denser, Jr et al. "Journal ot Organic ChemisUy" 31. 3418-3419 (1966). a 
method described in TRHiWitch "Journal of the Chemical Society" 93. 1524-1527 (1908) or a method described in 
O.Hinsberg scripsit 'Berichte der Deutschen Chemischen Gesellschar 49. 2593-2594 (1916). That is. a method of 
synthesizing from suKinic acid represented by the general formula (X ill) using cobalt sulfate in an aqueous solution of 
sulfuric add. a method of synthesizing from sulfonyi chloride represented by the general formula (X IV) using ethyl xan- 

10 thate. or a method of reacting sulf inic acid r^resented by the general formula p< III) with suHonyl chloride represented 
by the general formula (X IV) under basic condition. 

Ri^O^H (XIII) 
R2-SO2CI (X IV) 



IS 



wherein and R^ may be the same or different and R^ and R^ each represents a substituted or non-substituted alkyl. 

alkenyl or aryl group. _j . »u » 

[01261 Specific exanples of the disulfone compounds represented by the general formula (II) used in the present 

20 invention include the followings. 
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101271 A sulfone compound represented by the general formula (III) used In the present invention can be generally 
obtained by oxidizing the corresponding sulfide compound with a conventional method. 

[0128] Specific examples of the disulfone conpounds represented by Ihe general fermula (III) used in the present 
invention include the foDowrings. 
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[0129] The positive photosensitive composition for use with an intrared laser, as the second object of the present 
invention can contain any materials which can be used tor forming the aforementioned photosensitive image-forming 
material described above as the first o«ect Materials, which is used preferably in the aforementioned photosensitive 
image-forming material, can be used preferably in the compositfon. . . , * *u 

[0130] For example, the resin, which is used in the layer (A) or (B) of the photosensitive image-forming material ofthe 
present invention, may be used as an alkali-soluble resin for fonning the positive photosensitive compositon. and a 
preferable resin for the layer (A) and (B) is also preferable for the positive photosensitive composition. AcconJingly. the 
resin having an acid group such as carboxyl group, resole type phenol resin or novolak type phenol resin are preferably 
used, and phenol resins described In Japanese Patent Application Laid-Open (JP-A) No. 61-217034 are also particu- 
larly preferably used. . ^ . . . CAn4^ 
[0131] These alkali-soluble resins preferably have the weight- average moleciiar weight in the range of from 500 10 
200 000, and the number-average molecular weight in the range of from 200 to 60,000, 

[0132] Such alkali-soluble resin may be used single or in combination thereof, and used In an amount of 5 to 99% by 
weight preferably 1 0 to 95% by weight, and more preferably 20 to 90% by weight, based on all of the solid components 
of the layers of the printing plate material. When the amount of the alkali-soluble resin is less than 5% by weight, ttie 
durability of the recording layer deteriorates. On the other hand, when the amount exceeds 99% by weight of a record- 
ing layer, it is not preferable In view of the sensitivity and durability. . 
[0133] The weight-average molecular weight of the urethane polymers capable of using in the present invention is 
preferably not less than 2.000. more preferably in the range of from 5.000 to 300.000. The number-average molecular 
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weight is preferably not less than 1 .000. more preferably In the range of 2.000 to 250,000. Degree of molecular disper- 
sion (weight-avOTge molecular weighl/nurrtber-average molecular weight) is preferably not less than 1 , more preferably 
In the range of 1.1 to 10. 

10134] Unreacted monomers may be also contained in a binder capable of using in the present invention. In this case. 
5 theratioofnnonomerstn ^ ^ 

[01 35] the binder is preferably not more than 15% by weight The alkafi-soluble polymer specified above may be used 
single or mixing two or more is also preferable. Among them, mixing novolak resin with other binder and using is pref • 
erable 

101 36] In the present invention, various pigments or dyes, which can be used in the above photosensitive image form- 
10 ing material of the present invention, can be also used as materials which generates heat upon absorbing light in the 
positive photosensitive composition, and preferable one for them is also preferable for the composition. A method of dis- 
persing pigments can be also used the same. 

[0137] The particle diameter of a pigment is preferably in the range from 0.01 ^im to 10 ^lm. more preferably in the 
range from 0.05 jim to 1 jim. and particularly preferably in the range from 0.1 to 1 jim. When the particle diameter 

js of a pigment is less than 0.01 jim, rt is not preferable in view of stability of a dispersed materal in a photosensitive layer- 
coating solution. On the other hand, when the diameter exceeds 10 pm. it is not preferable in view of unrfamity of the 
photosensitive layer. w *^ i m 

[01 38] Particularly preferred examples of dyes include near infrared-absorbing dyes represented by the formula (I) or 
{II) described in U.S. Patent No. 4.756.993 Af3plication. 

20 [0139] These pigments or dyes can be added to a printing plate material in a rate of from 0.01 to 50% by weight, pref- 
erably from 0.1 to 10% by weight . based on all of the solid components of the layer (B). it is particularty preferably 0.5 
to 10% by weight. In case of pigment, it is particularly preferably 3. 1 to 1 0% by weight. When the amount of pigments 
or dyes is less than 0.01% by weight the sensitlvHy is deteriorated. On the other hand, when the amount exceeds 50% 
by weight, the uniformity of the photosensitive layer is lost and durability of the recording layer is deteriorated. 

25 [0140] These dyes or pigments may be added in the same layer with another components, and may be added in 
another layers which are fomied for dyes or pigments. In latter case, it is preferable that the layer, which contairi dyes 
or pigments, is laminated to a layer containing a heat decomposable material, which can be used in the present inven- 
tion and substantially reduce solubility of resin in and non-decomposed state. Dyes or pigments and adhesive resin are 
preferably added to the same layer, but may be added to deferent layers. 

30 [0141] Further, if necessary, various additives, as described in the above photosensitive image-forming material of 
the present invention, can be added in the positive photosensitive composition of the present invention. Preferable addi- 
tive for them is also the same. 

[0142] The amount to be added of oKjjuinonediazide compound is preferably in the range from 1 to 50% by weight, 
more preferably in the range from 5 to 30% by weight, and particularty 10 to 30% by weight, based on all of the solid 
35 conponents of the layers of the printing plate material. These ■ compounds may be used single or in combination 

thereof. ^ 
[0143] The amount of the additives other than the o<|uinonedia2ide compound is preferably within the range trom i 
to 50% by weight, more preferably from 5 to 30% by weight, and particularty from 10 to 30% by weight based on all of 
the solid conponents of the layers of the printing plate material. The additives and binders in the present invention are 

40 preferably continued in the same layer. 

[0144] Furthennore. the same cycDc add anhydrides, phenols or organic acids, which can be used in the photosen- 
sitive image-fbnning material of the present invention, may be used in the positive photosensitive composition. 
[0145] A rate of the above cyclic add anhydrides, phenols and organic adds in the image-recording material is pref- 
erably 0.05 to 20% by weight, more preferably 0.1 to 15% by weight, and most preferably 0.1 to 10 by weight based on 

45 ail of the solkJ components of the layers of the printing plate material. 

[0146] Furthennore. the same non-ionic surfactant and ampholytic surfactant, which can used in the image-forming 
material, can be added in an image-recording material in order to extend stability of freatment to the developing condi- 
tion. 

[0147] A rate of the above non-ionic surfactant and ampholytic surfactant to the image-recoiding material is preferably 
so 0.05 to 15% by weight, more preferably 0.1 to 5% by weis^rt based on all of the sofid components of the layers of the 
printing plate material. The printing out agents . for obtaining visible image immediately after heating by exposure to 
light, and dyes or pigments as a image-coloring agent can be added to the image-recording material wherein the print- 
ing out agents, dyes or pigments are the same in above image-forming material. 

[0148] As a coloring agent of image, dyes besides the above salt-forming organic dyes can be used. Preferable dyes 
55 include salt-forming organic dyes as well as dl-soluble dyes and basic dyes. These dyes may be added to the image- 
recording material in a rate of 0.01 to 10% by weight, preferably 0.1 to 3% by weight, based on all of the solid conpo- 
nents of the layers of the printing plate material. 

[0149] Plasticizers may be further added, if necessary, to the image-recording material of the present invention, in 
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order to inpart flexibility of a film and the Ska The plastieaers may be the same with the one can be used above pho- 
tosensrtive image-forming material of the present invention. 

[01501 Appropriate image forming materials may be produced by the method that each conponents are dissolved in 
a solvent, and it is coated on a substrate. The solvent and the coating method may be the same with that of the above 
image-forming material, but ft is not limited thereta _. , 

[0151 1 ■niese solvents are used single or in combratlon thereof. The concentration of the above component n a sol- 
vent (the all of the sofids content containing an additive) is preferably fromi to 50% by weight. The coating amount on 
the 6Ubstrate(solid content) obtained after coating and drying varies depend on its use. but for a photosensitive pnnting 
plate is generally preferably 0.5 to 5.0 g/m^. As a coating method, various methods may be used. 
[0152] A surfactant for inproving coaling properties may be used in the imagen-ecording layer of the present invention 
as the case of the above image-forming material. The amount is preferably 0.01 to 1% by weight, more preferably 0.05 
to 0 S% by weight based on an of the solid components of the layers of the printing plate matenal. 
101531 Both the photosensitive positive image-fonning material for use with an infrared laser and photosenscbve com- 
position of the present invention wBI be described in detail bellow. , ... . ■ , 
[0154] A substrate wfWch may be used in or with the present invention is a dimensionally-staWe plate^lke material 
Exanples thereof include paper, paper laminated with plastic (such as polygene, polypropylene, poly styrene and 
the Uke). a metal plate (such as aluminum, zmc. copper and the Oke). a plastic film (such as cell Joee diacetate. ceOu- 
lose triacetate, cellulose propionate, cellulose butyrate. ceUulose acetate bu^te, celliiose rtitrate. polyethyleneter^- 
thalale. polyethylene, polystyrene, polypropylene, polycartjonate. polyvinyl acetal and the Uke). paper or a plastic film 
laminated or deposited vifflth any one of the above metals. 

[0155] A polyester film and an aluminum plate are preferable as a sabstrate in the present invention. Among them, an 
aluminum plate is particularly preferable because of its dimensional stability and low cost. Suitable aluminum plarte is a 
pure aluminum plate and an altey plate having aluminum as a main component and containing trace quantities of other 
elements. A plastic «m laminated or deposited with aluminum may be used. Examples of the other elemente contained 
in the aluminum alloy are silicon, iron, manganese, copper, magnesium, chromium, zinc, bismuth, nickel, titanium and 
the like Content of the other elements in the alloy is at most 10% by weight. Particulariy suitable aluminum is pure alu- 
minum However, since it is diflicult to manufacture completely pure aluminum in view of refining techniques, trace 
quantities of other elements may be contained. As mentioned above, components of aluminum plate used in the 
present invention are not limited to specific ones. Aluminum plates which have been previously known and used ran be 
arbitrarily used. The IWckness of the aluminum plate used in the present invention is approximately 0.1 mm to 0.6 mm. 
preferably 0.15 mm to 0.4 mm. particularty preferably 0.2 mm to 0.3 mm. 

[0156] Priorto roughening of the surface of an aluminum plate, a degreasing treatment is earned out using a sur- 
factant, an organte solvent, an aqueous alkaline solution or the like in order to remove roUing oil from the surface of the 
aluminum plate, if necessary. ^ . u -..^i^ 

[0157] Roughening of the surface of the aluminum plate is canied out by various methods, for example, by a method 
using mechanical roughening, a roughening method of electrochemically dissolving the surface or a inothod « stf ec- 
tively dissolving the surface chemically As a mechanical method, fcnovm methods such as ball abrasion, bi^" 
sion air abrasion, buff abrasion and the like may be used. An electrochemical roughening method includes a memod 
using alternating or direct current in a hydrochloric acid or nitric acid electrolysis solution. Aftematively. both methods 
ran be peitormed through a combination thereof as disclosed in Japanese Patent Application UidOpen (JP-A) No. 54- 
63902 

[0158] The aluminum plate thus roughened is subjected to an alkaH etching treatment and neutralization treatment. H 
necessary and, thereafter, to anodizalion in order to enhance the water retention characteristics and abrasion resist- 
ance. as occasion demands. As electrolytes for anodizing the aluminum plate, various rfeclrolytes which toma porous 
oxide layer can be employed. In general, sulfuric acW. phosphoric add. oxafic add. chromic add or a mixed ac«J thereof 
are used. The concentration of the electrolyte is appropriately selected depending upon the kind of the 
[01591 Conditions tor anodizing treatment are not limited to spedf ied ones since they vary with the kind of the elec- 
trolyte Suitable condHfons are in the range of concentration of the electrolyte of 1% to 80% by weight, temperature of 
thesoiulionof 5 to 70«C. current density of 5 to eOA/dm^. voltage of 1 V to 100 V and an electrolysis time of 10 seconds 

[0«0]™vSen an amount of an anodized oxide layer is less than 1 .0 g/m2. the pfate wear resistance is ii^ident and 
scratches are easily produced in anon-image part of the planographic printing plate and. thereby, so-railed tntmg due 

to scratches" is easily Produced. . 

[0161] After the anodizing treatment, the surface of the aluminun plate is si*J|ected to a process tOr imparsng 
hydiophilidty thereto, if necessary. An example of sudi treatments includes a method using alkaline '"etal silicate (for 
exanple. aqueous solution of sodum silirate) as disclosed in U.S. Patent Nos. 2.714.066. 3.181.461. 3.280.734 and 
3 902 734 In tKs method, a sipport is treated by immersing in an aqueous solution of sodium silicate or treated 
through electrolysis. Other methods indude a method of treatment of a support with potassium fluorozirconate as dis- 
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closed in Japanese Patent Application Publication (JP-B) Na 36-22063 or with polyvinylphosphonic acid as disclosed 
in US. Patent Nos. 3276.868. 4.153.461 and 4.689.272. 

[01621 In the present invention. sUbbing layer may be applied before a photosensitive layer is coated on the substrate. 
H is preferable to provide subbing layer on the substrate, so as to deaease the amount of residual photosensitive layer 

5 in non-image areas. ^ ^ ^ 

[01631 An organic compound for use in the organic sUbbing layer is selected from the group consisting of carboxyme- 
thyi cellulose dextrin, gum arable, phosphonic acids such as 2-aminoethy*>hosphonic add having an ammo group, 
organic phosphonic adds such as phenytphosphonic ackJ which may have a sU)Stituent naphthylphosphonic aad. 
alky^Jhosphonic ackJ. glycerophosphonic acid, methylenediphosphonic acid, and ethylenediphosphonic acid, organic 

10 phosphoric acids such as phenyiphosphoric acid which may have a substituent. naphthylphosphonc add. alkylphos- 
phoric add. and glycerophosphoric add. organic phosphinic adds such as pheny^phosphinic add whidi may have a 
substituent. naphthylphosphinic add. alkylphosphinic add. and glycerophosphinic acid, amino aads such as glycine 
and p-alanine, hy*och!oric add salts of amines having a hydroxyl group such as trielhanolamine. These compounds 
may be used alone or in coittoinations thereof. Further, a polymer compound having a structural unit such as poly(p- 

15 vinylbenzoic add) may also be used. . 
[0164] An organic subbing layer containing at least one compound selected from organic polymer compounds having 
slaictural units represented by the following general formula PCV) is also preferable. 
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[01651 represents a hydrogen atom, a halogen atom or an alkyi group. r2 and r3 represent independently a h^^ro- 
gen atom, a halogen atom, an alkyI group, a substituted alkyI group, an aryl groiy. a substituted aryl group. -OFT • 
COOR5 -CONHRS or CN or R^ and R^ may bind to form a ring; R* to R^ represents independently an alkyl 

groi4). ^ aryl groi^; X represents a hydrogen atom, a metal atom. NRfiR^R^°R^\ R8 to R1 1 represents indepe^ently 
a hydrogen atom, an alkyl group, a substituted alkyl group, an aryl group or a substituted aryl group, or R and R may 
combined each other to form a ring; and m represents an integer of 1 to 3. . 

[01661 This organic subbing layer can be formed by a method as follows. That is. the above-mentioned organic com- 
pound is dissolved In water, an organic solvent such as methanol, ethanol or methyl ethyl ketone, or a mixture thereof 
to prepare a coating solution, and thereafter an aluminum plate is immersed in the coating solution so that the organic 
conpound is adsorbed on the surface of the aluminum plate to form a subbing layer which is then water-nnsed and 
dried When the fonner method is employed, a solution containing 0.005 to 10% by weight of tiie organic compound ran 
be applied by a variety of methods. When the latter method is employed, the parameters of the conditions are as fol- 
lows: concentration of the solution is 0.01 to 20% by weight and preferably 0.05 to 5% by weight: immersion tempera- 
ture is 20 to 90«C and preferably 25 to 50''C; and immersion time is 0.1 second to 20 minutes and preferably 2 seconds 
to 1 minute. The pH of the coating solution may be adjusted to from 1 to 12 by use of a base such as ammona. triethyl- 
amine or potassium hydroxide or an add such as hydrochloric add or phosphoric acid. Further, a yellow dye may be 
incorporated into the coating solution so as to improve the repiodudbility of the tune reprodudbility of the image-fomn- 
ing material. 

[01671 The desirable coated amount after drying of the organic sitting layer is in the range of from 2 to 200 mg/m- 
and preferably in the range of from 5 to 1 GO mg/m2 If the coated amount is less than 2 tx^tx?. a suff ident printing duiB- 
bflity may not be obtained. On the other hand, if the coated amount exceeds 200 mg/hn^, the same undesirable results 

^1681 In the image-forming material of the invention, a protective layer may be provided on a photosensitive layer, if 
necessary. A protective conponent indudes polyvinyl alcohol, mat materials used for a normal photosensitive image- 
forning material and ttie like. .u. u ^ ^» 

[0169] In reverse side of the substrate, a back coat may be formed, if necessary Preferred examples of the badax)ai 
are a coating layer obtained by an aganic polymerk; compound described in Japanese Patent Application Uid-Open 
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(JP-M Na 5^ 885 and a coating layer which conprises a metallic oxide and is obtained by hydrolyzing an organic or 
inorganic metallic confound and polycondensing the resulting product as described in Japanese Patent Applicaton 
Uid-Open (JP-A) Na 6-35.174. 

[0170] Among these coating layers. I^ers made from alkoxy compounds of silicon such as Si(OCH3)4. Si(OC2H5)4. 
Si(OC3H7)4 and Si(OC4Hg)4 are particularly preferable, because these compounds are inexpensive and the coatng 
layered metal Qxkies made from these compounds are excellent in resistance to dw^^ 

10171] The image-forming material produced as above is usually appOed image-exposure to light and developing 
treatment. 

(01721 ExaiTBles o< a light source of active ray. which can be used for an image-exposure to light. Include mercury 
lamp, metal halide lamp, xenon lanp. chemical laitv. carbonarc lamp and the Uke. Examples of a radiation include elec- 
tron radiation. X-ray. ionbeam. far an infrared rays and the like. Further, g-ray. H-ay. Deep-UV light, high-density energy 
beam (laser beam) are also used. Examples of laser beam includes helium neon laser, argon laser, krypton laser. 
heOumcajWum laser. KrFexyma laser and the like. u,^„„,^„ 
lOITSl In the present inventton. as a light source of active radiation used for image-exposure to light, a light source 
having iDuminating wave length of 700nm ore more is preferable, and soBd laser. semi-soBd laser are partcularly pref- 

[01741 As a developer and replenisher. a known aqueous alkaline solution can be used for the present image record- 
ing material. Exanples thereof are inorganic alkali salts such as sodium silicate, potassium silicate, sodium phosphate, 
potassium phosphate, ammonium phosphate, disodium hydrogen phosphate, dipotassium hydrogen phosphate, diaao- 
nium hydrogen phosphate, sodium caibonate. potassium caibonate. ammonium carbonate, sodium hydrogen caibon- 
ate potassium hydrogen carbonate, ammonium hydrogen caibonate. sodium borate, potassium borate, ammonoim 
borate sodium hydroxide, ammonium hydroxide, potassium hydroxide and lithium hydroxide. Further, organic alkali 
agents such as monomethylan<ne. dmethylamine. trimethyiamine. monoethylamine, diethylamine. tnethylamHie. 
monoisopropylamine, diisopropylamine. triisopropylamine. n-butylamine. monoethandamine. diethanolamine. trieth- 
anolamine. monoisopropanolamine. diisopiopanolamine, ethylenimine. ethylenediamine. pyridine and the like are also 
used. 

[0175] These alkali agents may be used alone or in coirtjination of two or more of them. 
[0176] Among developers containing these alkali agents, particularly prderaWe developers are an aqueous solution 
of a silicate such as sodium silicate, potassium silicate and the like TDis is because the developing properties can be 
adjusted by changing the ratio and concentration of silicon oxide SO2 as a component of silicate and alkali metal oxide 
MgO for exanple. alkali metal silicates as described in Japanese Patent Application Uid-Open (JP-A) No. 54-62004. 
Japanese Patent Application Publication (JP-B) Na 57-7427 and the like are effectively used. 
[0177] It has been known that when development Is earned out using an automatic developing machine, a large 
quantity of planographic printing plates can be processed without replacing a developer in a developing tank for a ong 
period of time, by adding to the developer an aqueous solution having higher alkaOnity (replenisher) Iha" « 
developer. This replenishing method is preferably used in the present invention. In order to enhance or inhibit aev«op- 
ing properfies or to inprove scum dispersing properties formed in a developer and ink-affinity m an image part of a 
printing plate, various surfactants and organic solvents can be added to the developer and replenisher. if nec^ry. 
Exansles of pr^eraWe surfactants are antonic. cationic, nonionic and amphoteric surfactants. Further, a reducing 
agent such as hydroquinone. resordn. sodium or a potassium salt of an inorganic add (such as suit urous aad. hydro- 
gen sulfurous acid and the like), and further, organic carboxylic adds, defaaming agents and hard water softeners may 
be added to the developer and replenisher. if necessary. ^ 
[0178] A printing plate which has been developed, by using the above developer and replenisher is post-treated with 
water, a rinse solution containing surfactants and the Oke. and a desensitizing solution containing gum arabic or a starch 
derivativa When the image recording material of the present invention is used as a printing plate for prinhng. a vanety 
of combinaBons of the above described processings may be used for post-treatment. . ^ ^ • 

[0179] Recently, an automatic processing machine has been widely used in plate making and pnnting industnes m 
order to rationalize and standardize the plate making operation. In general, this automatic developing machine com- 
prises a developing section and a post-treating section, and further comprises a device for conveying a pnnting ptete. 
processing tanks and spraying devices. In such an auumtatic processii^ machine, developing processing is effected by 
spraying processing solution pumped by pump from a spray nozzle to an exposed printing plate, wtiile the pnnttng 
plate is being horizontally conveyed. In addHton. there has also been fbund recently a processing method in which a 
priming plate is immereed in a processing solution tank fOled with the processing solution while the pnnting P>a»eB con- 
veyed by guide rolls in the processing solution. In such automatic processing, the printing plate can be processed while 
replenishing a replenisher to each processing solution depending upon the amount of the pnnlmg plate to be proc- 
essed, working time and the like. J 1. 
[0180] A soKSdled discaiding-processmg which does not use a replenisher can be applied to the present invemion. 
where a prirting plate is processed vwth a fresh processing solution whtoh has not been sifcstantially used. 
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(01 811 "The case of using the image-lorming material of the present invention as a planographic printing plate will be 
described. When there fe an unnecessary image pari (for example, a trace of film edge of an original film and the like) 
on a planographic printing plate obtained by exposing image to light after developing and water-washing and/or nnskig 
and/or removing gum. an elimination of its unnecessary image part is conducted. As a method of the elimination, a 
method such as described in Japanese Patent Application Publication (JP-B) No. 2-13293 wherein the elimination is 
conducted by coating an eliminating solution to an unnecessary image part and leaving for determined period and 
washing it by water, Is preferable. However, a method such as described in Japanese Patent Appltcalion Laid-Open (JP- 
A) Ho. 59-1 74842 wherein an active radiation led through optical f ijer is irradiated to an unnecessary image part before 
development, can be utilized. 

[01821 The planographic printing plate thus obtained can be subjected to a printing step, if desired, after being coated 
with desensitizing gum. When a planographic printing plate having a higher plate wear resistance is desired, the plate 
is sutjjected to a burning treatment. x ... ^ 

[0183] When a planographic printing plate is subjected to a burning treatment, the plate is preferably treated with a 
counter-etching solution as descrtoed In Japanese Patent Application Publication (JP-B) Nos. 61-251 8. 55-28062. Jap- 
anese Patent Application Lald-Open (JP-A) Nos. 62-31859 and 61-159655. 

[01841 Such a treatment includes a method of coaling a counter-etching solution on the plate using a sponge or an 
absorbent cotton inpregnated with the counter-etching solution, or coating a counter-etching solution on the plate by 
immersing the plate in a tray filled with the counter-etching solution, and a method of coating the counter-etching solu- 
tion using an automatic coater. Further, leveling of an amount using a squeegee or squeegee roller after coating gives 
better results. 

[01851 In general, the amount of counter-etching solution to be applied is suitably 0.03 to 0.8 gAn^ (dry weight). 
[0186] The planographic printing plate coated with the counter-etching solution is dried, if necessary, and heated to 
an elevated tenperature with a burning processor (such as burning processor: BP-1300. commercially available from 
Pup Photo Film Ca, Ud.). The heating temperature and duration are preferably in the range of 180 »C to 300 and 1 
to 20 minutes, respectively, depending on the kind of components forming the image. 

[0187] The burning-treated planographic printing plate may be subjected to known treatments, such as washing with 
water, gum coating and the like, if necessary When a counter-etching solution containing a water-soli*le polymer and 
the like is used, a so-called desensitizing treatment such as gum coating and the like can be omitted. 
[0188] The pregraphic printing plate obtained by such a treatment is mounted to an offset printing press and used to 
prmt a lot of copies. 

[0189] The photosensitive conposition and the image-forming material of the present inventon respectively can 
express excellent properties. Furthemiore, when they are used In combination thereof, they can express very excellent 
properties. Further, it is preferable for the solution containing the positive photosensitive composition to coat on the sub- 
strate and dry by device such a it of Rg. 1 . 

EXAMPLES 

[0190] The present invention will next be described in detail by way of examples, which should not be constwed as 
limiting the invention. 

Synthesis Example of copolymer 1 

[0191] Methacrylic add (31.0 g. 0.36 mol). ethyl chlorofonnale (39.1 g, 0.36 mol) and 200 ml of acetonitrile were 
placed in a 500 ml three-necked flask equipped with a stirrer, a cooling tube and a dropping f mnel. and tiie mixture «^ 
stirred witii cooling in an ice water bath. To this mixture, triethylamine {36.4g. 0.36 mol) was added dropwise through 
the dropping funnel over about 1 hour. After tfie completion of the addition, the ice water bath was removed, and the 
mixture was stined for 30 minutes at room temperature. 

10192] To this reaction mixture. p-amlnobenzenesuKonamide (51.7 g. 0.30 mol) was added and the mixture was 
stirred with heating in an oil bath at 70 for 1 hour. After the completion of the reactioa this mixture was poured into 
1 liter of water with stirring and the resulting mixture was stirred tor 30 minutes. This mixture was filtered and the deposit 
was isolated. This deposit was poured into 500 ml of water to form a slurry and this slurry was filtered. Then, the result- 
ing solid was dried to obtain N-(p-aminosulfonylphenyl)methacrylamide as a white solid (yiekJ: 46.9 g). 
[0193] Then. N-{p-aminosuIfonytphenyl)methacrylamide (5.04 g. 0.021 moQ. ethyl methacrylate (^05 g. 0.0180 mol). 
acetonitrile (1,11 g. 0.021 moO and 20 g of N.NKjimethylacetamkJe were placed in a 100 ml three-necked flask 
equipped with a stirrer, a cooling tube and a dropping funnel, and the mixture was stirred wHh heating in a hot water 
bath at 65 •C. To this mixture. 0.15 g of "7-65" (manufactured by Wako Pure Pharmaceutical Co.. LkJ.) was added and 
the mixture was stirred with maintaining at 65 ^'C under a nitrogen stream for 2 hours. To this reaction mixture, a mixture 
of 5.04 g of N-(p-aminosulfbnylphenyl)methacrylamide. 2.05 g of ethyl methawylate. 1 . 1 1 g of acetonitrile. 20 g of N.N- 



42 



EP0 9096S7A2 



to 



IS 



20 



dimethylacetaiTide and 0.15 g of "V-eS" vras lurther added dropwise through a dropping funnel over 2 hours. After the 
conpletion of the dropwise addition, the resulting mixture was further sfined at 65 "C for 2 hours. After the wmplett n 
of the reaction. 40 g of methanol was added to the mixture After cooling, the resulting mixture was pow^l ^ ZWer 
of water with stliTing and the mixture was stirred lor 30 minutes. Thedeposrt was isolated by filtra«^ 
15 fl of a white solid. The welght-avemge molecular weight (polystyrene standard) of this copolymer was measured by 
gel permeation chromatography. As a result it was 53,000. 

Synthesis Example of copolymer 2 

[0194] According to the same manner as that described In Synthesis Example 1 except for changing N-(p-aminosid- 
fonylphenyllmethacrylamide (5.04 g. 0.0210 moQ to NHp-hydroxyphenyl)methacrylamide (3.72 g^0210 moQ in the 
polymerization reaction of Synthesis Exanple 1 . the polymerization reaction was performed to obtain a copolymer 2 
having a weight-average molecular weight (polystyrene standard) of 47.000. 

Production of substarte 

[01951 After an aluminum plate (type 1050) having a thickness of 0.30 mm was washed with trichloroelhylene to 
degrease it the plate surface was sand-blasted using a nylon brush and an aqueous suspension of 400 mesh Patnston 
and washed well with water. THis plate was immersed in a 25% aqueous solution of sodium hydroxide at 45 C for 9 
seconds to etch it washed with water. Immersed in 2% HNO3 for 20 seconds and again washed wrth water. At this point, 
the etched amount oflhe sand-blasted surface was about 3 g/m2. "Rien. afterSgMi^of adrectcurrent-anodized oxKle 
film was formed on this plate using 7% H2S04 as an electrolysis solution at a current density of 15 A/dm .the Plate wk 
washed with water and dried to torn a substrate A. Then, the foflowing silibing solution was coated on this aluminum 
plate and dried at 80 'C for 30 seconds to form a substrate B. The coated amount after drying was 10 rngfln . 



25 



30 



Subbing solution 


p-alanine 


0.5 g 


l\^ethanol 


95 g 


Pure water 


5g 



35 Example 1 

10196] The following photosensitive solution A1 was coaled on the resulting sti>strate B and dried at 100 for 2 min- 
utes to form a layer (A). The coated amount after drying was 1.4 g/m^. ^ . ^ 
10197] Then, the following photosensftive solution Bl was coated thereon and dried ai 1 00 for 2 minutes to form a 
40 layer (B). and a planographic printing plate was obtained. The total coated amount of the photosensitive solution after 
drying was 2.0 g/m^. 



Photosensitive solution Al 



Copolymer 1 
Cyanine dye A 
p-toluenesutfor«c add 
Tetrahydrophthalic anhydride 

A dye prepared by using 1-naphthalenesuKonic anion as pair anion of Victoria Pure Blue BOH 
Fluoro type surfactant (Megafack F-177 manufactured by Dainippon Ink & Chemicals. Inc.) 
r-butylrolactone 

Methyl ethyl ketone 
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Photosensitive solution A1 
1 -metoxy-2-propanol 

5 



10 



IS 



20 



25 



30 



Photosensitive solution B1 



mp-cresol novolak (mfp ratio: 6/4, weight-average molecxilar weight: 4000) 
Cyanine dye A 
n-dodecyl stearate 

Rucro type surfactant CMegatack F-177 manufactured by Dainppon Ink & Chemicals, Inc.) 
Methyl ethyl ketone 

1-metoxy-2"propanol 




Example 2 

[0198] The following photosensitive solution A2 was coated on the resulting sulsstrate B and dried at 100 «C for 2 min- 
utes to form a layer (A). The coated amount after drying was 1.5 girr?. 

[0199] Then, the following photosensitive solution B2 was coated thereon and dried by the following method. That is. 
in»nediate!y after coating, a highpressure air (3000 mmAq) was blown to the coating through a slit nozzle 12 and. at 
the same time, heating at 130 «C was performed by a heating roll, wherein a guide roll 14 was changed to a heating roll. 
In the drying zone shown In Fig. 1 . and a layer (B) was formed, thereby a planographic printing plate was obtained. The 
total coated amount of the photosensitive solution after drying was 2.0 Qftr?. 





Photosensitive solution A2 




35 


m.p-CTesol novolak (nrVjp ratio: 6/4. weight-average molecular weight: 4000) 


0.75 g 




Copolymer 2 


0.10 g 




Cyanine dye B 


0.3 g 


40 


2.6-bishydroxymethyl-p-aesol 


0.02 g 




p-toluenesutfonic acid 


0.005 g 




Tetrahydrophtiialic anhydride 


0.01 g 


45 


A dye preparedbyusing l-naphttialenesuHbnic anion as pair anion of Victoria Pure Blue BOH 


0.015 g 


Ruoro type surfactant (Megafack F-177 manufactured by Dainippon Ink & Chemicals. Inc.) 


0.02 g 




Metiiyl ethyl ketone 


12g 




1 -metoxy-2-propanol 


lOg 



so 



55 


Photosensitive solution B2 




m.p-cresoI novofak (m^ ratio: 6/4. weight-average molecular weight: 4000) 


1 0.25 g 
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Photosensitive solution B2 




Cyanine dye B 
n-dodecyl stearate 

Ruoro type surfactant (Megafack F-177 manufactured by Dainippon Ink & Chemicals. Inc.) 
Methyl ethyl ketone 

1-metoxy-2i3ropanol 



Comparative Example 1 

[0200] Only the photosensitive solution A1 used in Example 1 was coated on the resulting substrate B and dried at 
100 for 2 minutes to tomi a photosensitive layer, thereby obtaining a planographic printing plate. The coated amount 
after drying was 1 .4 g/m^. 

Comparative Example 2 

[0201] A photosensitive solution was prepared by use of a p-creso! novolak (m/p ratio: 6/4. weight-average molecular 
weight: 4000) instead of the copolymer 1 of the photosensitive solution Al used in Example 1. It was coated on the 
resulting substrate B and dried at 100 "C for 2 minutes to form a photosensitive layer, thereby obtaining a planographic 
printing plate. The coated amount after drying was 1 .4 g^nf. 

(Evaluation of planographic printing plate) 

[0202] the planographic printing plates of Examples 1. 2 and Comparative Examples 1, 2 obtained as described 
above, were perfbmied the evaluation according to the following criteria. These resiits are shown in Table 1. 

(Sensitivity and latitude) 

[0203] The resulting planographic printing plates were exposed to infrared rays having a wavelength of 830 nm emit- 
ted from a semiconductor laser which have an output of 500 mW and a beam diameter of 17 |im {1/e 2) at a pnnapal 
scanning rate of 5 m/second. After exposure, the plates were processed through an automatic developing machine 
f ifled with a developer, DP-4. and a rinse solution. FR-3 (1 :7). (manufactured by Fuji Photo Film Ca. UdJ. In that case, 
two developers prepared respectively by diluting in a dilution ratio of 1 :8 and 1 :6 were used, and each fine wklth of the 
resulting non-image areas was measured. Then, each irradiation energy con-esponding to the line wkfth was deter- 
mined and was taken as the sensitivity. A difference in sensitivity between the cases of diluting in a dilution ratfo of 1 :8 
and 1:6 was recorded. The smaller the difference, the better the development latitude When the devetopment latitude 
is not more than 20 mJ/cm?. it is a level enough to put in practice. 

(Plate wear resistance) 

[0204] The planographic printing plates processed with DP^ (1 :8) were siA)jected to printing on a woodfree paper by 
the use of a Heidel KOR-D machine manufactured by HeWelberg Co. Printing was performed with wiping off the plate 
surface with a cleaner solution (Plate Cleaner CL2 manufactured by Fuji Photo Film Co.. Ltd.) every 5.000 copies. The 
total number of copies is shown in Table 1 . The total number of copies means the nunber of copies attained unti so- 
called washed-out print occurs, that is, the photosensitive layer of the planographic printing plate causes a reduction in 
film thickness and ink is not applied partially. 



Tablet 





Sensitivity 


(mJ/cm^ 


Development latitude 
(l:8)-(l:6) 


Number of copies (x 10"* 
copies) 




DP-4(1:8) 


DP-4(1:6) 






Example 1 


150 


140 


10 


5.0 
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Table 1 (continued) 





Sensitivity 


(mJ/cm2) 


Development latitude 
{1:8)-{1:6) 


Number of copies (x 10* 
copes) 




DP-4(1:8) 


DP-4(1:6) 






Example 2 


150 


140 


10 


4.5 


Comparative example 1 


140 


80 


60 


4.0 


Comparative example 2 


150 


90 


60 


1.5 



[0205] As is apparent from Table 1 . the planographic printing plate which has a double-layer structure photosenative 
layer conprising a layer (A) and a layer (B) according to the present invention is superior in development latitude and 
plate wear resistance to Conparative Exanples 1 . 2. and further is also superior in sensitivity. On the other hand, the 
comparative exanples having a photosensitive layer composed only o1 the layer (A) are inferior in development latitude 
and. particulariy, Conparative Example 2 using no copolymer containing a specific monomer of the present invention 
is inferior in plate wear resistance 

[02061 Accordingly, the photosensitive Image-forming material for use with an infrared laser of the present invention 
can inprove a poor image-forming property wherein an aqueous alkali solution-soluble polymer compound is used in a 
recording layer. Further the photosensitive image-forming material can be suitably used as a photosensitive image- 
forming material which is free from limHation of the place to handle, and which has excellent plate wear resistance, sta- 
bflity off stability to the concentration of a developing solution, that is. good development latitude and excellent plate wear 
resistance, at high sensitivity. 

Synthesis Example of copolymer 3 

[0207] Methacrylic add (31.0 g. 0.36 mol). ethyl chloroformate (39.1 g. 0.36 moO and 200 ml of acelonitrile were 
placed in a 500 ml three-necked flask equipped with a stirrer, a cooling tube and a dropping fitmel. and the mixture was 
stirred with cooling in an ice water bath. To this mixture, triethyiamine (36.4 g. 0.36 moQ was added dropwise through 
the dropping funnel over about 1 hour. After the completion of the dropwise addition, the ice water bath was removed 
and the mixture was stirred at room temperature for 30 minutes. 

[0208] To this reaction mixture, p-aminobenzenesidfonamide (51.7 g. 0.30 mol) was added and the mixture was 
stirred with heating in an oil bath at 70 "C for 1 hour. After the completion of the reaction, this mixture was poured into 
1 liter of water with stirring and the resulting mixture was stinred tor 30 minutes. This mixture was ffltered and the depoat 
was isolated. This deposit was poured into 500 ml of water to form a slurry and this slunry was filtered. Then, the result- 
ing solkJ was dried to obtain N-(p-aminosUfonylphenyOmethacrylamide as a white solid (yield: 46.9 g). 
[02091 Then. N-(p-aminosulfony*>henyI)metiiaCTylamide (4.61 g. 0.0192 moQ. ethyl methacrylate (2.94 g. 0.02W 
mol) acrylonitrile (0.80 g. 0.015 mol) and 20 g of N.N-dimethylacetamide were placed in a 20 ml three-necked flask 
equipped with a stirrer, a cooling tube and a dropping funnel, and the mixture was stirred with heating m a hot water 
batii at 65 'C To this mixture. 0.15 g of ''V-65- (manufactured by Wako Pure Pharmaceutical Co.. Lto.) was added and 
the mixture was stirred with maintaining at 65 'C under a nitrogen stream for 2 hours. To this reaction mixture, a mixture 
of 4 61 g of N-(p-aminosulfony!phenyI)methacrylamide. 2.94 g of ethyl methacrylate. 0.80 g of acetonitrile. 20 g of N.N- 
dimethylacetamide and 0.15 g of "V-65- was further added dropwise through a dropping funnel over 2 hours. After the 
completion of tiie dropwise addition, the resulting mixtore was forther stirred at 65 'C for 2 houis. After the completoi 
of ttie reaction. 40 g of methanol was added to the mixture. After coofing. the resuHing mixture was poured into 2 hter 
of water with stirring and ttie mixture was stirred for 30 minutes. The deposit was isolated by f iHration and dned to obtain 
15 g of a white solid. The weight-average molecular weight (polystyrene standard) of this polymer compound was 
measured Ijy gel pemieation chromatography. As a result, it was 53.000. 

Synthesis Example 4 of copolymer 

[021 0] Aaylic acid (25.9 g. 0.36 mol). ethyl chloroformate (39.1 g. 0.36 moQ and 200 ml of acetonitrile were placed 
in a 500 ml three^iecked flask equipped witfi a stin-er. a cooling tube and a dropping funnel, and the mixture was stirred 
with cooling in an ice water bath. To tiiis nixture. triethyiamine (36.4 g. 0.36 moQ was added dropwise through the drop- 
ping tonne! over about 1 hour. After the completion of the dropwise additfon. the ice water batti was removed and the 
mixtore was stin-ed at room temperatore for 30 minutes. 

[0211] To this reaction mixtore. p-aminobenzenesultonamide (51.7 g. 0.30 mol) was added and the mixtore was 
stirred witti heating in an oil bath at 70 -C for 1 hour. After the completion of the reaction, tiiis mixture was poured into 
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1 Bter d water wHh stimng and the resulting mixture was stirred for 30 minutes. This mixture was filtered and the deposit 
was isolated. This deposit was poured into 500 ml of water to fomi a slurry and this slurry was filtered, "men. the resuft- 
ing solid was dried to obtam N-(p-anwiosu«bny|phenyl)methacrylamide as a white soOd (yield: 42.3 g). 
[0212] Then. N-ft>«minosulfonyIphenyO acrylamide (5.08 g. 0.0224 mol), methyl methacrylate (1 .96 g. 0.020 mo[). 
aacrylonitrfle (0.96 g, 0.018 moO and 20 g of N.NKfimethylacetairide were placed in a 20 ml three-necked flask 
equpped with a stirrer, a coofing tube and a dropping funnel, and the mixture was stirred with heating in a hot water 
bath at 65 •C. To this mixture. 0.15 g of •V-65- (manufactured by Wako Pure Phamnaceutical Ca. Ud.) was added and 
the mixture was stirred with maintaining at 65 X under a nitrogen stream tor 2 hours. To this reaction mixture, a mixture 
of 5.08 g of NKp an^nosulfonylphenyl) aaylamide. 1.96 g of methyl methacrylate. 0.96 g of acrytonitrile. 20 g of N.N- 
dimethylacetarrtde and 0.15 g of "V-eS" was further added dropwise through a dropping funnel over 2 hours. After the 
conpletion of the dropwise addition, the resulting mixture was further stirred at 65 for 2 hours. After the completion 
of the reaction. 40 g of methanol was added to the mixture After cooling, the resulting mixture was poured into 2 liter 
of water with stirring and the mixture was stirred for 30 minutes. The deposit was isolated by filtration and dned to obtain 
15 g of a white solid. The weight-average molecular weight (polystyrene standard) of this polymer compound was 
measured by gel permeation chromatography. As a result, it was 47.000. 

Synthesis Example of copolymer 5 

[0213] N-(p-toluenesulfony1)methacrylan^de (8.6 g. 0.036 mol). methyl methacrylate (1.20 g. 0.012 mol). acryionitrile 
(0.64 g. 0,012 mol) and 20 g of N.N-dimethylacetamide were placed in a 20 ml three-necked flask equipped with a stir- 
rer, a cooling tiAe and a dropping funnel, and the mixture was stirred with heating in a hot water bath at 65 °C. To this 
mixture. 0.15 g of "V-65" (manufactured by Wako Pure Pharmaceutical Co.. Ltd.) was added and the mixture was stirred 
with maintaining at 65 under a nrtrogen stream for 2 hours. To this reaction mixture, a mixture of 8.6 g of N-(p-tolue- 
nesuIfonyi)methacrylamide, 1 .20 g of methyl methacrylate. 0.64 g of acryionitrile. 20 g of N.N-dimethylacelamide and 
0 15 g of "7-65" was further added dropwise through a dropping funnel over 2 hours. After the completion of the drop- 
wise addrtion. the resulting mixture was further stirred at 65 X for 2 hours. After the completion of the reaction. 40 g of 
methanol was added to the mixture. After cooling, the resulting mixture was poured into 2 liter of water with stimng and 
the mixture was stirred for 30 minutes. The deposit was Isolated by filtration and dried to obtain 15 g of a white solid. 
The weight-average molecular weight (polystyrene standard) of this polymer compound was measured by gel permea- 
tion chromatography. As a result, it was 55.000. 

Examples 3-6 

[021 4] According to the same manner as that described above, a substrate A was produced and the substrate A was 
processed with an aqueous 2.5% (by weight) sodium silicate solution at 30 *C for 10 seconds. Then, the following siA>- 
bing solution which contain polymer represented by the fblkwing general formulas (XVI) or (XVII) was coated thereon 
and dried at 80 for 1 5 seconds to form a substrate C. 
[021 5] The coated amount after drying was 15 mg/m^. 



Subbing solution 




Polymer having a molecular weight of 28.000 represented by the general formulas (XVI)or (XVII) 

Methanol 

Pure water 


0.3 g 
100 g 

ig 



102161 Each of the following photosensitive soluttons 1-4 was coated on the resulting substrate B so that the coated 
amount is 1 .8 gfvr? to obtain planographk: printing plates B1 -B4. 
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General formula (XV I } 
-fcHa-QH^ 



^85 



CCX)H 



General fornuia (XVII) 




CH2N*Et3Cr 



Photosensitive solution 1 




Copolymer 3 


0.7 g 


m.p-aesoI novolak (m/p ratio: 6/4, weight-average molecular weight: 3500. containing 0.5% by 


0.3 g 


weight of unreacted cresol) 




Sulfone compound (III-I) 


0.3 g 


p-toiuenesulfonic add 


0.003 g 


Tetrahydrophthalic anhydride 


0.03 g 


Cyanine dye F 


0.017 g 


A dye prepared by using 1-naphthalenesulfonic anion as pair anion of Victoria Pure Blue BOH 


0.015 g 


Megafack F-177 (manufactured by Dainippon Ink & Chemicals. Inc.. fluoro type surfactant) 


0.05 g 


Y^xjtyllactone 


2g 


Methyl ethyl ketone 


20g 


1 •metQxy'-2-propanol 


ig 




Cyanine dye F 



-O-SOa' 
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Photosensitive solution 2 



Copolymer 4 

m.p-cresol novolak [mfp ratio: 6/4, weight-average molecular weight: 3500. containing O.S% by 

weight of unreacted cresol) 

Sulfbne compound (lil-4) 

p-toluenesulfonic acid 

Tetrahydrophthafic anhydride 

Cyanine dye G 

A dye prepared by using 1 -naphthalenesulfonic anion as pair anion ot Ethyl Violet (manufactured by 
Orient Chemical Industry Co.. Ltd.) 

Megafack F-1 77 (manufactured by Dainippon Ink & Chemicals. Inc.. fiuoro type surfactant) 

y-butylfactone 

Methyl ethyl ketone 

1-metO)cy-2-propanol 




Cyanine dye G 



Photosensitive solution 3 



Copolymers 

m.p-cresol novolak {m/p ratio: 6/4, weight-average molecular weight: 3500, containing 0.5% by 
weight of unreacted aesol) containing 0.5% by weight of unreacted cresol) 

SuKone compound (111-14) 

p-toluenesidfonic acki 

Tetrahydrophthafic anhydride 

Cyanine dye H 

A dye prepared by using 1 -naphthalenesulfonic anion as pair anion of Vtetoria Pure Blue 
Megafack F-1 77 (manufactured by Dainippon Ink & Chemicals. Inc.. fiuoro type surfactant) 
-f^utyllactone 

Methyl ethyl ketone ^ 
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(oontinued) 

Photosensitive solution 3 

1-metoxy-2-propanol 




Cyanine dye H 



Photosensitive solution 4 


Copolymer of benzyl methacrylate and methacrylic ackJ (molar ratio: 7228. weight-average molecu- 


0.9 g 


lar weight: 70000) 




p-aesol*henol/formaldehyde novolak resin (p-cresol/jahenol = 5/5, weight-average nrolecular 


0.1 g 


weight: 3500, containing 0.5% by weight of unreacted cresol) 


0.05 g 


Disulfone compound (11-3) 


p-toluenesuifonic add 


0.003 g 


Tetrahydrophthalic anhydride 


0.03 g 


Cyanine dyel 


0.017 g 


4-{p-HydroxybenzoylaminophenyO-2,645is(trichloromelhyl)-s-triazine 


0.01 g 


A dye prepared by using 1-naphthaIenesulfonic anion as pair anion of Victoria Pure Blue 


0.015 g 


Megafack F-1 77 (manufactured by Dainippon Ink & Chemicals. Inc.. f luoro type surfactant) 


0.05 g 


Y-butyllactone 


2g 


Methyl ethyl ketone 


20 g 


1 -metoxy-2-propanol 


ig 
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Comparative Example 3 and 4 

[0217] The foDowing photosensitive solutions 5 and 6 were respectively coated on the sul)strate B 60 that the coated 
amount is 1.8 gAfn^. and obtained planographic printing plates B5 and B6. 



Photosensitive solution 5 


Polymer compound 1 


0.7 g 


m,p-cresol novolak (m/p ratio: 6/4. weight-average molecular weight: 3500. containing 0.5% by 


0.3 g 


weight of unreacted cresoQ 


0.003 g 


p4oluenesulfonlc acid 


Tetrahydrophthalic anhydride 


0,03 g 


Cyanine dye F 


0.001 7 g 


A dye prepared by using 1-naphthalenesulfonic anion as pair anion of Victoria Pure Blue 


0.01 5 g 


Megafack F-177 (manufactured by Dainippon Ink & Chemicals, Inc.. fluoro type surfactant) 


0.05 g 


X^xjtyllactone 


2g 


Methyl ethyl ketone 


20 g 


1 -metoxy-2i3ropanol 


ig 




Photosensitive solution 6 




Ester of naphthoquinone-1.2-Dia2ide-5^uHonyl chloride and pyrogalld-acetone resin (deswibed in 


0.45 g 


Example 1 of U.S. Patent No. 3.635.709) 




Copolymer of N-(p-aminosulfbnylphenyO methacrylamide with methyl methacrylate (described In 


1.10 g 


Synthesis Example 1 of EP-A2-330.239) 


0,02 g 


2-(p-Methoxyphenyl)-4.5-bis(trichloromethyl)-s-tria2ine 


Oil Blue #603 (manufactured by Orient Chemical Industry Co.. Ltd.) 


0.01 g 


2.6-Di-t4xityl-4H5K2.6Kfht-butyl-4H-thiopyran-4-ylidene)-penta-1.3^ 


0.01422 g 


rate (compound described in US. Patent No. 4.283.475) 




Megafack F-1 77 (manufactured by Dainippon Ink & Chemicals. Inc.. fluoro type surfactant) 


0.06 g 


Methyl ethyl ketone 


lOg 


Methyl cellosolve 


10 g 



[0218] The resulting planograpNc printing plates B-1 to B-4 of the present invention and planographic printing plates 
B-5 and B^ of the con^ative exan^les were exposed and developed in the same manner as that described ^ove. 
In that case, two developers prepared respectively by diluting in a dilutton ratio of 1 :8 and 1 :12 were used, and an expo- 
sure amount, wherein it is required to form an image using each developer, was measured. Then, a difference of the 
exposure amount was recorded(development latitude). The smaller the numerical value shown in the table2. the better 
the devetopment latitude. When the development latitude is not more than 20 mJ/cm^ it is a level enough to put in prac- 
tice 
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Table 2 





Planographic 
printing plates 


Substrate 


Coated photo- 
sensitive solution 


Sensitivity (mJ/cm^) 


Development 
latitude 
(mJ/cm^) 










DP-4 (1/8) 


DP-4 (1/12) 




Examples 


B-1 


B 


1 


160 


leo 


0 


Example 4 


B-2 


B 


2 


170 


170 


0 


Examples 


B-3 


B 


3 


140 


160 


20 


Examples 


B-4 


B 


4 


180 


180 


0 


Comparative 
examples 


B-5 


B 


5 


180 


Poor develop- 
ment 




Comparative 
exanrple4 


B-6 


B 


6 


200 


Poor develop- 
ment 





[02191 As is apparent from Table 2, the planographic printing plates B-1 to B-4 using a disuHon or sulfone compound 
are superior in development latitude to the planographic printing plates B-5 and B-6, and are in a level enough to put in 
practice. 

(Exanvles 7-10, Comparative Examples 5-6) 

[02201 According to the same manner as that described in Examples 7-10 and Comparative Examples 5-6 except for 
changing the substrate B to the substrate C. planographic printing plates C-l to C-6 were obtained, respectively. 
[02211 The resulting planographic printing plates C-1 to C-14 of the present invention and planographic pnntingplates 
C-5 and C-6 of the conparative exainrfes were exposed to infrared rays having a wavelength of 830 nm. emitted from 
a semiconductor laser having an output of 500 mW and a beam diameter of 1 7 ^m (i/e 2) at a principal scannir^ rate 
of 5 m/second. After exposure, the plates were processed through a PS processer 900 VR (manufactured by Fun Photo 
Fam Co Ud ) fined v«th two kinds of developer having a different dilution rate of the following composition (dwetoper 
1 developer 2). and a rinse solution. FR-3 (diluted in a rate d 1:7). hi that case, an exposure amount fenufedtor tie 
formation of an image using each developer was measured. Then, a difference (development latitude) was recorded. 



Developer 1 


D-sork3itol 


5.1 pans by weight 


Sodium hydroxide 


1.1 parts by weight 


Triethanolamine ethylene oxide adduct (30 nrwl) 


0.03 parts by weight 


Pure water 


93.9 parts by weight 



Developer 2 


D-sotbitol 
Sodium hydroxide 

Triethanolamine ethylene oxide adduct (30 mol) 


5.1 parts by weight 
1.1 parts by weight 
0.03 parts by weight 
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(continued) 


Oevelc^er 2 


Pure water 


1 140.7 parts by weight 



5 



Table 3 



10 



IS 



20 



25 





Planographic 
prirrting plates 


Substrate 


Coated photo- 
sensitive solu- 
tion 


Sensitivity (mJ/cnf ) 


Development 
latitude 
(mJ/cm?) 










Developer 1 


Developer 2 




Exanple 7 

Exanrple 8 

Example 9 

Example 10 

Comparative 
exanrpte 5 

Comparative 
example 6 


C-1 
C-2 
C-3 
C-4 
C-5 

C-6 


o o o o o o 


1 
2 
3 
4 
5 

6 


170 
180 
180 
180 
140 

210 


170 

190 

200 

180 

Poor develop- 
ment 

Poor develop- 
ment 


0 
10 
20 
0 



10222] As is apparent from Table 3. the planographic printing plates C-1 to C-4 using a disuHbn or suRbne compound 
are superior in dwelopment latitude to the planographic printing plates C-5 and C-6 of the comparative examples. 

30 Claims 

1. A positive type photosensitive image-faming material tor use v«th an infrared laser, comprising: 
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a substrate; . 
a layer (A) containing not less than 50% by weight of a copolymer which contains, as a ccpolymenzation com- 
ponent, not less than 10% bry md of at least one of the following monomers (a-1) to (a-3): 

(a-1 ) a monomer having in the molecule a sulfonamide groip wherein at least one hydrogen atom is finked 
to a nitrogen atom, 

(a-2) a monomer having in the molecule an active imino group represented by the following general for- 
mula (I): 



0 
B 

B 1 I 

OHO 



(I) 
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{a-3) a monomer selected from acrylamide. methacrylamide. acryiate. methacrylate and hydroxystyrene. 
which respectively have a phenolic hydroxyl group: and 

a layer (B) containing not less than 50% by weight of an aqueous alkali solution-soliijie resin having a phenolic 
hydroxyl group, said layer (A) and said layer (B) being laminated on said substrate in that order, wherein at 
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least said layer (B) contains at least one compound wtiich generates heat upon absortjing light 

2 A positive type photosensitive imag^forming material for use with an infrared laser according to daim 1 , wherein 
the monomer (a-1) is selected from low-molecular weight compounds having an aayfoyl group, an allyl group or a 
vinyloxy group, and having a substituted or mono^ubstituted aminosulfonyl group or a substituted iminosulfonyl 
group. 

3. A positive type photosensitive image-torning material for use with an infrared laser according to daim 1. wherein 
the monomer (a-2) is at least one conpound selected from N-(p-to!uenesuHbnyl)methacrylantide and NKp-tolue- 
nesulfonyQaaylamtde. 

4 A positive type photosensitive imag^tomiing mat^al for use with an infrared laser according to daim 1 . wherein 
the monomer (a-3) is at least one conpound selected from N-(44iydroxyphenyOacrylamide. N-(4-hydroxyphe- 
nyOmethacrylamide. o4iydroxyphenyl acrylate. nvhydroxyphenyl acrylate. p-hydroxyphenyl acrylale, o-hydroxy- 
phenyl methacrylate. m-hydrojcyphenyl methacrylate. p-hydroxyphenyl methacrylate. o-hydroxystyrene. m- 
hydroxystyrene and p-hydroxyslyrene. 

5. A positive type photosensitive image-forming material for use with^ infrared laser according to daim 1. wherein 
a coated amount of said layer (A) is in the range from 0.5 to 4.0 gMir. 

6 A positive type photosensitive image-tonning material fry use with an infrared laser according to daim 1 . wherein 
the copdymer contained in said layer (A) has a weight-average molecular weight of not less than 2000 and a 
number-average molecular weight of not less than 500. 

7. A positive type photosensitive image-forming material fc)r use with an infrared laser according to daim 1 . wherein 
a degree of molecular dispersion (weight-average molecular weight/number-average molecular weight) of the 
copdymer contained in said layer (A) is from 1 .1 to 10. 

8. A positive type photosensitive image-forming material frw use with an infrared laser according to daim 1 wherein 
a material, which is thermally decorrposaUe and. in a non-decomposable state, is capable of substantially lowering 
the solubflity of the aqueous alkali-soluble polymer compound, is used in combination with the above copdymer as 
the composition forming the layer (A). 

9. A positive type photosensitive image.fc)rming material fc)r use with an infrared laser according to daim 8. wherein 
the substance, which is thermally deconposable and. in the non<lecomposable state, is capable of substantally 
lowering the solubflity of the aqueous alkali-soluble polymer compound, is selected from onium salt, quinonedi- 
azide conpound. aromatic suHone conpound and aromatic sulfonate compound. 

10. A positive type photosensitive image-forming material ftx use with an infrared laser according to daim 1 . wherein 
the resin contained in said layer (B) has a weight-average mdecular weight of from 500 to 20000 and a number- 
average molecular weight of from 200 to 10000. 

11. A positive type photosensitive image-fonrtng material for use with an infrared laser according to daim 1. wherein 
the conpound whidi generates heat upon absorbing fight contained in said layer (B) is selected from the group 
consisting of the pigments or the dyes. 

12. A positive type photosensitive image-forming material for use with an infrared laser according to daim 1. wherein 
the aqueous alkali solution-soluble resin having a phendic hydroxyl group contained in said layer (B) is selected 
from notfolak resins such as phenol fonnaldehyde resin, m-aesd formaldehyde resin, p-cresol formaldehyde resin. 
m-/k>- mixed cresol fr^maWehyde resin, and phenol/cresd (any of m-. p- or m-fr-mixed) mixed fonnaldehyde resin. 

la. A positive type photosensitive image-forming material ftx use with an infrared laser according to daim 1 . wherein 
said substrate is made of a polyester f im or an alumfaium plate. 

14. A positive type photosensitive image-forming material fc>r use with an infrared laser according to daim 1 . wherein 
the conpound whidi generates heat ipon absorbing light has a light absorption region in the infrared region of 700 
nm a more, and exhibits the abifity to convert light to heat under light of a wavelength within this region. 
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1 5. A positive type photosensitive image-forming material for use with an infrared laser according to claim 1 . wherein 
a light source to be used is one of a BoBd state laser and semiconductor. 

16. A positive type photosensitive composition for use with an infrared laser, comprising: 

at least one atkali-solutsle resin; 
a corrpound generating heat upon absorbing light: and 
at least one of conpound (0 or compound (10 represented by the following formula: 

R^-SOg-SOg-R^ {") 

wherein and R^ may be the same or different, and R^ and R^ each represents a substituted or non-substi- 
tuted alkyt, alkenyl or aryl group. 

17. A positive type photosensitive conposition for use with an infrared laser according to daim 16. wherein said alkali- 
soluble resin is one of a resole type phenol resin or novolak type phenol resin. 

18 A positive type photosensitive composition for use with an infrared laser according to daim 16. wherein a weight- 
average molecular weight of the alkali-sduWe resin is in the range from 500 to 200.000 and a number-average 
molecular weight of the alkali-soluble resin resin is in the range from 200 to 60.000. 

19 A positive type photosensitive conposition for use with an infrared laser according to claim 16. wherein said pho- 
tosensitive conposition contains at least one selected from onium salts. quinonediazWe compounds, aromatic sul- 
fone compounds and aromatic sulfonate compounds. 

20. A posrtive type photosensitive image-forming material for use with an infrared laser according to claim 8. wherein 
the substance, which is themially decomposable and. in the non-decomposable state, is capable of siijstantially 
30 lowering the soliisility of the aqueous alkali-soluble polymer compound, contains at least one of compound a com- 
pound (II ] or (111) represented by the foUownng formula: 

R^S02-S02-R2 (») 
R1-S02-R2 ('") 
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Wherein R^ and R^ may be the same or different, and R^ and R^ each represent a siiastituted or non-substituted 
alkyl. alkenyl or aryt group. 
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